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1 Introduction

In RAN#67, the study item on latency reduction was approved [1]. RAN1 has discussed how sTTI UEs support receiving legacy PUSCH and sPUSCH. In this contribution, we look into coexistence issues between legacy TTI and sTTI operations for UL. 

2 Discussions 
Coexistence between PUSCH and sPUSCH

Short-TTI UEs are basically capable of transmitting PUSCH as well as sPUSCH. In this section, we discuss how a short-TTI UE deals with PUSCH and sPUSCH.


RAN1 discussed sTTI operations for UL and had the agreements in RAN1#84bis as below.

	· 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

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

· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in different PRBs on the same symbol(s)

· Dropping/prioritization rules (if any) are FFS 



FFT points for transmitting PUSCH and sPUSCH simultaneously can be illustrated in the following figure.
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Figure 2: Simultaneous transmission of PUSCH and sPUSCH

The main issue is for the case of simultaneous transmission of PUSCH and sPUSCH as shown in Figure 1. 
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Figure 1: 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 1. Considering this issue, we can simply consider three alternatives 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 of transmitting PUSCH only is precluded.
3 Conclusions
In this contribution, we discussed on sPUSCH-related issues. 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 of transmitting PUSCH only is precluded.
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