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1 Introduction
In recent RAN1 meetings, processing time reduction and related issues were discussed in latency reduction, and the following item were agreed regarding processing time reduction:
At RAN1#86 meeting [1], 
Agreement:

· Reduced processing time(s) are RRC configured for the UE
· Working assumption: A mechanism for dynamic fallback to legacy processing timings (n+4) is supported

· Details FFS

· Working assumption can be revisited if it is not found to be feasible
In RAN1#87 meeting [2], the fallback operation is agreed as following:
Agreement
· For 1 ms TTI shortened processing, support fallback to legacy processing timing n+4 by the search space, i.e.  DCI for processing time n+3 are carried in USS of PDCCH and DCI for processing time n+4 are carried in CSS of PDCCH.
· For PDSCH the HARQ processes of n+3 1ms TTI and n+4 1ms TTI are shared
· FFS: Possible PUSCH HARQ processes sharing between n+3 1ms TTI and n+4 1ms TTI
· FFS: UE behavior in case of n+3 and n+4 collision
· Note: It is not expected that the eNB will often change between n+3 and n+4 scheduling timing
In this contribution, we mainly discuss the handling for 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. An example in FDD is shown in figure 1, when DL subframe #n fallback to legacy n+4 timing by transmitting related DCI in CSS, the HARQ-ACK or PUSCH is transmitted in UL subframe #n+4 instead of UL subframe #n+3, then, the DL subframe #n+1 still uses reduced processing timing n+3. In this case, the UE need report two of HARQ-ACK or PUSCH transmissions in UL subframe #n+4, moreover, this collision could happen between different UEs.
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Figure 1: collision of n+3 and n+4 timing
Considering that reduced processing time(s) are RRC configured for the UE, the fallback operation is only used during the processing time reconfiguration period and the reconfiguration will not happen frequently, the UE behaviour could be considered as following.
Collision of multiple HARQ feedbacks for different processing timing
When the same UE receives scheduling grants for both n+4 and n+3 timing and need to transmit HARQ-ACK in the same subframe, a feasible solution is that UE drop one of the HARQ-ACK feedbacks. It is suggested that the UE drop HARQ feedback for lower priority timing and only feedback for the higher priority timing accordingly. The fallback timing n+3 can be taken as the higher priority since it reflects the latest scheduling decisions. 
When different UEs operating with n+4 timing and n+3 timing respectively and the HARQ-ACK feedback associated with different DL subframes can happen in the same UL subframe, the PUCCH resource collision between these two UEs should be solved. For the explicit PUCCH resource allocation cases, e.g. PUCCH format 3/4/5, the eNB could use ARI to avoid the PUCCH resource collision. For the implicit PUCCH resource allocation cases, e.g. PUCCH format 1a/1b, different implicit PUCCH resource pool could be defined to avoid the collision, e.g. using different implicit PUCCH resource starting position.  
Collision of multiple PUSCH transmissions for different processing timing
When the same UE receives UL grants for both n+4 and n+3 timing to transmit two of PUSCH in the same subframe, the UE is not expected  to transmit two of normal TTI in one UL subframe. it is proposed that UE transmits the PUSCH with high priority timing, i.e. n+3 and drop the transmission of low priority timing. 
Proposal 1: For a same UE and in a given UL subframe, if HARQ-ACK or scheduled PUSCH collides between n+3 and n+4 timing,  UE only transmit the HARQ-ACK/PUSCH for the higher priority timing, i.e. n+3 timing.

Proposal 2: Methods to solve the PUCCH resource collision between n+3 and n+4 UEs in a same UL subframe should be specified. 
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 a same UE and in a given UL subframe, if HARQ-ACK or scheduled PUSCH collides between n+3 and n+4 timing,  UE only transmit the HARQ-ACK/PUSCH for the higher priority timing, i.e. n+3 timing.

Proposal 2: Methods to solve the PUCCH resource collision between n+3 and n+4 UEs in a same UL subframe should be specified. 
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