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1 Introduction
In RAN1#88 meeting, the processing time reduction with 1ms TTI and related issues were discussed in latency reduction, and the following item were agreed regarding processing time reduction [1]:
Agreement:
For FS1, the UE is not expected to receive DL assignments for the same carrier where HARQ-ACK would occur in the same subframe
Agreement:
Adopt the following behaviour for handling the collision of conflicting UL grants with n+3 and n+4 timing 

· The UE is not expected to receive conflicting UL grants with N+3 and N+4 timing scheduling PUSCH for the same UL subframe of a carrier

· Note: If the UE receives conflicting UL grants with N+3 and N+4 timing scheduling PUSCH for the same UL subframe of a carrier, the UE behavior is left up to UE implementation.
Agreement:
· For FS1, the UE is not expected to be able to receive UL grants with N+3 and N+4 timing in the same subframe and carrier
· Note: This might not imply specification changes
Agreement:
· For a UE configured with shortened processing time in 1ms TTI, the UE is not expected to receive more than one valid DL assignments for scheduling unicast PDSCHs having different processing times (e.g., n+3 and n+4) in a subframe for a given carrier. 
In this contribution, we mainly discuss the remaining issues for PUCCH resource collision between n+3 and n+4 scheduling timing.
2 Discussion
For UEs with low latency capability, it has been agreed in RAN1#87 that shortened processing time can fallback to legacy processing time n+4 by the PDCCH search space, so UE behaviors should be defined when it receives scheduling grant for both n + 3 and n + 4 timing. 
PUCCH collision for FS1
As agreed in last meeting, the same UE is not expected to be able to receive DL assignments for the same carrier where HARQ-ACK would occur in the same subframe. But for different UEs, the collision would still happen as shown in figure 1. When different UEs operating with n+4 timing and n+3 timing respectively and the HARQ-ACK feedback associated with different DL subframe can happen in the same UL subframe, the PUCCH resource collision between these two UEs should be solved. For the UE configured with n+3 timing, 
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Figure 1: PUCCH collision between different UEs for FS1
PUCCH collision for FS2
For legacy FS2, the UE behaviors are not defined yet. Based on agreements in last meeting, the PUCCH collision handling of the same UE can be similar to FS1, the same UE is not expected to receive DL assignments with different timing for the same carrier where HARQ-ACK would occur in the same subframe. Although FS2 support the feedback of multiple subframes by bundling method, since the fallback operation is only used during the processing time reconfiguration period and the reconfiguration will not happen frequently, there is no motivation to design the bundling window to meet different timing.
For PUCCH collisions between the different UEs, as discussed in FS1, the solution for PUCCH collision between n+3 and n+4 UEs in a same UL subframe should be specified. Common principle can be applied to FS1 and FS2. 
Proposal 1: For FS2, the UE is not expected to receive DL assignments with different timing for the same carrier where HARQ-ACK would occur in the same subframe
Proposal 2: For both FS1 and FS2, the PUCCH resource for HARQ-ACK feedback is determined by a combination of higher layer configuration and dynamic indication.
3 Conclusion
In this contribution, we discuss handling for collision between n+3 and n+4 scheduling timing for LTE processing timing with 1ms TTI. The above discussion is summarized with the following proposals:
Proposal 1: For FS2, the UE is not expected to receive DL assignments with different timing for the same carrier where HARQ-ACK would occur in the same subframe
Proposal 2: For both FS1 and FS2, the PUCCH resource for HARQ-ACK feedback is determined by a combination of higher layer configuration and dynamic indication.
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