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1 Introduction
The revised WID [1] on shortened TTI and processing time for LTE was approved in RAN#73. In RAN1 #88bis meeting, the following agreement was made for collision handling of sPUSCH and PUSCH transmission [2]

	Agreement:

· Simultaneous transmission of sPUSCH and PUSCH is not supported within the same carrier

Agreement:
· In case of collision between PUSCH and sPUSCH in the same subframe on a given carrier for a UE

· The UE shall transmit sPUSCH

· The UE shall stop/drop the transmission of PUSCH

· FFS: If stopping/dropping is partial or full

· FFS on whether/how to transmit UCI(s) of PUSCH if the PUSCH carries the UCI(s)


In this contribution we present our views on the collision handling of other cases, i.e. sPUCCH/sPUSCHs and legacy PUCCH due to different processing or UL scheduling timing.  
2. Discussion
It has been agreed in RAN1 #87 meeting that PDSCH and sPDSCH can be simultaneously scheduled for a given UE in a same subframe. UE shall provide HARQ-ACK feedback for both PDSCH and sPDSCH regardless of UE capability. Due to a different processing time between the PDSCH and sPDSCH, it is possible that the HARQ-ACK feedbacks for PDSCH and sPDSCH could be feedback in one subframe. How to transmit HARQ-ACK bits in this case needs to be discussed. The HARQ-ACK for sPDSCH is termed as sHARQ-ACK hereafter to simplify the discussions.
Support simultaneous transmission of PUCCH and sPUCCH within one subframe may require considerable specification effort for power control. Also, it complicates implementation to deal with power variation for PUCCH transmission in case when sPUCCH is transmitted in the middle of same subframe. We see it is sufficient to specify a simple design, particularly to prioritize the sPUCCH/sPUSCH transmission in the overlapped period. 
Proposal 1:  Simultaneous transmission of PUCCH and sPUCCH/sPUSCH is not supported for sTTI. 
It is our view that dropping HARQ-ACKs should be minimized to avoid the DL throughput loss. In case of collision between PUCCH and sPUSCH for HARQ-ACK transmission, the HARQ-ACK can be transmitted using the sPUSCH resources to minimize the latency. For the case of collison between sPUCCH and PUCCH, sPUCCH can be also used and it is up to eNB scheduler to properly select a sPUCCH format through latest sTTI DL grant by taking into account the total HARQ-ACK bits number. When the collision between sPUCCH and PUSCH, the simple way is to puncture the PUSCH transmission to prioritize the sPUCCH. In particular, the UCI information conveyed on PUSCH, e.g. HARQ-ACK or RI, can be mapped to sPUCCH but CSI may be dropped in case of resource-limited on sPUCCH. 
Proposal 2: Prioritizing the sPUCCH/sPUSCH with either dropping PUCCH or puncturing PUSCH transmission. 
3. Conclusions
In this contribution, we have discussed the collision handling between PUCCH/PUSCH and sPUCCH/sPUSCH channels in a subframe for sTTI operations. Based on our current thinking, we propose:  
Proposal 1:  Simultaneous transmission of PUCCH and sPUCCH/sPUSCH is not supported for sTTI. 
Proposal 2: Prioritizing the sPUCCH/sPUSCH with either dropping PUCCH or puncturing PUSCH transmission. FFS on the details of handling HARQ-ACK bits for both PDSCH and sPDSCH on the sPUCCH/sPUSCH.   
References
[1].  RP-161922, Revised Work Item on shortened TTI and processing time for LTE
[2]. Chairman notes for RAN1#88Bis. 
PAGE  
1/2

