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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 aspects of collision issues between sTTI and 1ms TTI in UL.
2 Discussions 

During the SI, RAN1 discussed this issue and had some conclusions in TR36.881 [3]. 
	· A UE can be dynamically (with a subframe to subframe granularity) scheduled with PUSCH and/or sPUSCH

· A UE is not expected to transmit PUSCH and short TTI sPUSCH simultaneously on the same REs, i.e. by superposition 


RAN1 also discussed briefly for the following issues, but they remained as FFS for the SI. 

	· whether a UE may transmit PUSCH and short TTI sPUSCH in the same subframe on one carrier by puncturing PUSCH

· whether a UE may transmit PUSCH and short TTI sPUSCH in different PRBs on the same symbol(s) 
· Dropping/prioritization rules (if any) 



The above issues for transmitting PUSCH and sPUSCH simultaneously can be illustrated in the following figure. It is going to be discussed how to deal with PUSCH and sPUSCH in the same subframe.
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Figure 1: Simultaneous transmission of PUSCH and sPUSCH

The main issue is for the case of simultaneous transmission of PUSCH and sPUSCH as shown in Figure 2. 
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Figure 2: Example of slot-TTI sPUSCH and PUSCH transmission

Once the UL grant for sPUSCH is received after the UL grant for PUSCH is received, there is a possibility for the short-TTI UE to have both PUSCH and sPUSCH to be transmitted at the same time as illustrated in Figure 2. Considering this issue, three alternatives can be considered as follows.

	Alt 1. Transmit PUSCH only
Alt 2. Transmit sPUSCH only
Alt 3. Transmit both PUSCH and sPUSCH by puncturing PUSCH in case that the same REs are scheduled for both.



For Alt 1, if the eNB does not need sPUSCH, then the eNB would not schedule sPUSCH after scheduling PUSCH. In this regards, transmitting PUSCH only can be precluded. RAN1 can consider one of Alt 2 and Alt 3 in case of PUSCH and sPUSCH scheduled to be transmitted simultaneously. 
Observation 1: Once the UL grant for sPUSCH is received after the UL grant for PUSCH is received, there is a possibility for the short-TTI UE to have both PUSCH and sPUSCH to be transmitted at the same time.

Proposal 1: Alt 1 that transmits PUSCH only when sPUSCH and PUSCH in the same subframe are scheduled is precluded.
3 Conclusions
In this contribution, the aspects of collision issues between sTTI and 1ms TTI in UL are discussed. It can be summarized as below. 
Observation 1: Once the UL grant for sPUSCH is received after the UL grant for PUSCH is received, there is a possibility for the short-TTI UE to have both PUSCH and sPUSCH to be transmitted at the same time.
Proposal 1: Alt 1 that transmits PUSCH only when sPUSCH and PUSCH in the same subframe are scheduled is precluded.
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