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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)


This contribution considers the design aspects of sPUSCH including resource allocation and TBS.
2 Discussions 
In followings, the remaining issues for sPUSCH design are discussed. Some of those were also discussed through the email discussion of [90-11].

· Issue 1: Maximum number of CWs for sPUSCH 
Similar to sPDSCH, only single CW can be supported. For control and RS overhead, two CW may not be beneficial compared to single CW case. This allow easily the same size of sDCI for DL and UL scheduling.
Proposal 1: Two CW is not supported for sPUSCH.
· Issue 2: TBS determination for sPUSCH 
For TBS determination of DwPTS in special subframe, according to special subframe configuration, the effective number of allocated PRBs is calculated to seek TBS by using legacy TBS table. With normal CP, the effective number of allocated PRBs can be calculated as 
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 for special subframe configuration 9 and for other special subframe configurations, respectively, where 
[image: image3.wmf]'

PRB

N

 is the total number of allocated PRBs. Similar to the case of DwPTS, the TBS determination for short TTI can be done by using  
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 is defined by the TTI length. For example, 
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 can be decided as 
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 for slot TTI and 2-symbol TTI, respectively. Also, this value of 
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 can be varied according to the existence of CRS and DMRS in the sTTI.
Proposal 2: TBS for sPUSCH can be calculated by using the effective allocated PRB number 
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 is defined by the TTI length.
· Issue 3: sRBG size for sPUSCH 
In RAN1#88, it was agreed to increase the granularity of RB assignment in sDCI. The smaller RBG size makes possible detailed control of TBS while the larger RBG size reduces DCI size. Since the number of SC-FDMA symbols in a TTI for sTTI compared to 1ms TTI, increased RBG size will make similar size of granularity of available TBS. 

Proposal 3: For sTTI scheduling, RBG size is increased compared to 1ms TTI.
3 Conclusions
In this contribution, the aspects of sPUSCH are discussed. It can be summarized as below. 
Proposal 1: Two CW is not supported for sPUSCH.
Proposal 2: TBS for sPUSCH can be calculated by using the effective allocated PRB number [image: image12.wmf]ë
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 is defined by the TTI length.
Proposal 3: For sTTI scheduling, RBG size is increased compared to 1ms TTI.
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