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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.
· UL support of PUSCH transmission in special subframe [RAN1]

· Specify mechanism for supporting PUSCH transmission in special subframe with DwPTS of 6 OFDM symbols, GP of 2 OFDM symbols. [RAN1, RAN2]
· Introduce applicable RF requirements [RAN4]
· Backward compatibility with legacy UEs is maintained
In this contribution, UCI transmission in PUSCH on UpPTS is discussed.
2 Discussion
The objective of the work item is limited to the discussion of PUSCH, hence discussion on PUCCH is out of scope. In addition, as there are at most 6 symbols in an UpPTS, any potential PUCCH transmission would be shortened, which has been covered in other WIs. Therefore, the discussion in this contribution is focused on UCI transmission multiplexed on PUSCH.
If UCI is to be multiplexed on PUSCH, only HARQ ACK/NACK and CSI reports can be transmitted, as scheduling request can be replaced by in-band buffer status report. In resource element mapping, ACK/NACK is mapped around DMRS by puncturing UL-SCH data. For CSI, CQI and PMI are time multiplexed with the coded data bits. And RI is located near the reference symbols similar to ACK/NACK to have a more robust mapping.
In TDD UL/DL configurations 1~5, there are more downlink subframes than uplink subframes, therefore, it is necessary to acknowledge multiple PDSCH transmission in a single uplink subframe, as shown in Table 1. Now with PUSCH transmitted in UpPTS, the burden of ACK/NACK can be shared between special subframes and uplink subframes, reducing the impacts of ACK/NACK to uplink subframes. For the similar reason, the aperiodic CSI can also be transmitted on PUSCH in UpPTS to share the CSI feedback burden between uplink resources.
Proposal 1: Consider to multiplex ACK/NACK, aperiodic CSI on PUSCH in UpPTS.

Table 1: Downlink association set [image: image1.wmf]K

: [image: image2.wmf]{

}

011

,,

M

kkk

-

L

 for TDD

	UL/DL
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 4, 6
	-
	-
	-
	-
	8, 7, 4, 6
	-
	-

	3
	-
	-
	7, 6, 11
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 8, 7, 11
	6, 5, 4, 7
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


3 Conclusions

In this contribution, we discussed UCI transmission in PUSCH on UpPTS with following proposal:
Proposal 1: Consider to multiplex ACK/NACK, aperiodic CSI on PUSCH in UpPTS.
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