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Background
In RAN1#88, the following agreement was made for shortened processing time for 1ms TTI [1].
	Agreements:
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
· Agreements:
· If the UE receives conflicting PHICH with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier, only the PUSCH scheduled by UL grant with n+3 timing is transmitted.
· Note: This might not have specification impact



In RAN1#88bis, the following agreements were made for shortened processing time for 1ms TTI [2].
	Agreement:
· If the UE receives conflicting PHICH with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier, only the PUSCH scheduled by UL grant with n+3 timing is transmitted.
Note: This might not have specification impact



In this contribution, we discuss a remaining retransmission behaviour issue scheduled by a conflicting PHICH.
Remaining issue for conflicting PHICH based retransmission behavior
It has been agreed that if a PHICH based retransmission with n+4 timing and a UL grant based (re)transmission with n+3 timing occur in a same UL subframe of a carrier, the UL grant based (re)transmission is prioritized and transmitted. However, the following procedure (behavior) of PHICH based retransmission should be further considered since the PHICH based retransmission could not be transmitted in the conflicting UL subframe. It is noted here that PHICH based retransmission and UL grant based (re)transmission are corresponding to different HARQ processes, and the PHICH based retransmission means a NACK is decoded on PHICH. 
According to the current TS36.321 [3], once NACK is delivered from layer 1 to MAC layer, the non-adaptive retransmission can be dropped only when the concerned PUSCH transmission collides with a measurement gap or a Sidelink Discovery Gap. In this case the non-adaptive retransmission would be automatically continued in the next instance of UL RTT cycle, as shown in Figure 1.
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Figure 1: Autonomous non-adaptive PUSCH retransmission after a collision between a non-adaptive PUSCH retransmission and measurement gap

Although it has been agreed to prioritize UL grant with n+3 timing, further clarification is necessary on whether autonomous non-adaptive PUSCH retransmissions are performed after a collision between a non-adaptive PUSCH retransmission with n+4 timing and a PUSCH transmission with n+3 timing.
· If the UE receives conflicting PHICH (i.e. NACK) with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier, only the PUSCH scheduled by UL grant with n+3 timing is transmitted, and
· Option 1 (Without autonomous non-adaptive PUSCH retransmission): the retransmission triggered by the detected NACK on the PHICH is stopped and is not performed at any later instances of UL RTT cycle, as shown in Figure 2.
· Option 2 (With autonomous non-adaptive PUSCH retransmission): the retransmission triggered by the detected NACK on the PHICH is performed at the next instance of UL RTT cycle, as shown in Figure 3.
For option 1, if the retransmission is required, eNB can resume the retransmission by a UL grant. Furthermore, eNB can re-schedule the TB initially scheduled by CSS with n+4 processing time by a UL grant with n+3 processing time. It facilitates a faster switching from fallback operation to processing time reduction if the retransmission is scheduled by the grant with n+3 timing.
For option 2, although eNB transmits ACK on the PHICH intended to a UE, the UE decoded NACK on the PHICH by error. Therefore, eNB does not expect to receive the corresponding PHICH based retransmission in the later instance of UL RTT cycle. This would be a big issue.
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Collision with PUSCH scheduled by UL grant with n+3 timing

Figure 2: UE behavior under Option 1 - Without autonomous non-adaptive PUSCH retransmission
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Collision with PUSCH scheduled by UL grant with n+3 timing

Figure 3: UE behavior under Option 2 - With autonomous non-adaptive PUSCH retransmission
Based on the above discussion between option 1 and option 2, option 1 is preferred since eNB may continue to monitor the corresponding PHICH based retransmission in the later instance of UL RTT cycle in Option 2.
Observation 1:
In addition to the agreements to prioritize UL grant with n+3 timing in RAN1#88bis, further clarification is necessary on whether autonomous non-adaptive PUSCH retransmissions are performed.
· If the UE receives conflicting PHICH (i.e. NACK) with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier, only the PUSCH scheduled by UL grant with n+3 timing is transmitted, and
· Option 1 (Without autonomous non-adaptive PUSCH retransmission): the retransmission triggered by the detected NACK on the PHICH is stopped and is not performed at any later instances of UL RTT cycle.
· Option 2 (With autonomous non-adaptive PUSCH retransmission): the retransmission triggered by the detected NACK on the PHICH is performed at the next instance of UL RTT cycle.
Observation 2: Option 1 is preferred since eNB may continue to monitor the corresponding PHICH based retransmission in the later instance of UL RTT cycle in Option 2. 
Proposal 1: The following is agreed in addition to the agreements in RAN1#88bis
· The retransmission triggered by the conflicting PHICH is stopped and is not performed at any later instances of UL RTT cycle if the UE receives conflicting PHICH (i.e. NACK) with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier.
Proposal 2: If the above proposal is agreed in RAN1, an LS is sent to RAN2 to inform the above agreement.
Conclusion
In this contribution, we discuss the retransmission behavior triggered by the conflicting PHICH. Based on the discussion on this contribution, we have the following proposals:
Observation 1:
In addition to the agreements to prioritize UL grant with n+3 timing in RAN1#88bis, further clarification is necessary on whether autonomous non-adaptive PUSCH retransmissions are performed.
· If the UE receives conflicting PHICH (i.e. NACK) with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier, only the PUSCH scheduled by UL grant with n+3 timing is transmitted, and
· Option 1 (Without autonomous non-adaptive PUSCH retransmission): the retransmission triggered by the detected NACK on the PHICH is stopped and is not performed at any later instances of UL RTT cycle,
· Option 2 (With autonomous non-adaptive PUSCH retransmission): the retransmission triggered by the detected NACK on the PHICH is performed at the next instance of UL RTT cycle.
[bookmark: _GoBack]Observation 2: Option 1 is preferred since eNB may continue to monitor the corresponding PHICH based retransmission in the later instance of UL RTT cycle in Option 2. 
Proposal 1: The following is agreed in addition to the agreements in RAN1#88bis
· The retransmission triggered by the conflicting PHICH is stopped and is not performed at any later instances of UL RTT cycle if the UE receives conflicting PHICH (i.e. NACK) with n+4 timing and UL grant with n+3 timing scheduling PUSCH for the same UL subframe of a carrier.
Proposal 2: If the above proposal is agreed in RAN1, an LS is sent to RAN2 to inform the above agreement.
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