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1 Introduction

In RAN#72, the new work item for shortened TTI and processing time for LTE was approved [1]. Regarding the shortened TTI, the updated WID was approved in RAN#73 [2]. The objectives of shortened TTI are as below.

	For Frame structure type 1: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 

· Specify support for a transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· Down-selection is not precluded

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

For Frame structure type 2: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)


Since the legacy LTE uses subframe TTI, short TTI operations needs other UL power control functionalities. This contribution considers the aspect of sPUCCH resource management.
2 Discussions 

LTE supports different PUCCH formats which are used to carry different types of uplink control information (UCI) such as HARQ-ACK, SR, CSI, or combinations thereof and they carry different numbers of information bits per subframe. As described in [3], UL power for PUCCH format 1/1a/1b/2/2/a/2b/3 is determined by
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while UL power for PUCCH format 4/5 is determined by
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Also for sTTI operations, the above equations can be reused for sPUCCH. Then, in following, how to use each parameter for sTTI is discussed. Those were already discussed via email.
· 
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: sTTI operations can reuse the legacy parameter for 1ms TTI. Since the optimization for power control for sTTI can be done by modifying other parameters.
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: sTTI operations can also reuse the legacy parameter for this because transmit diversity may not directly related to TTI length.

Also, for closed-loop power control for sPUCCH, we can use TPC command in DCI and sDCI. When a UE is configured with sTTI, HARQ processes are shared between sTTI and 1ms TTI. In this regards, it is more reasonable to use TPC command in both DCI and sDCI.
Proposal 1: Reuse 
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 of legacy LTE 1ms TTI for sTTI operations.
Proposal 2: For closed-loop power control for sPUCCH, TPC commands in DCI and sDCI are reused.
3 Conclusions
In this contribution, UL power for sPUCCH is discussed. It can be summarized as below. 
Proposal 1: Reuse [image: image19.wmf]O_sPUCCH
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Proposal 2: For closed-loop power control for sPUCCH, TPC commands in DCI and sDCI are reused.
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