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Introduction
In last meeting, cancellation/prioritization related timeline issues were resolved as much as possible. But, there are a couple of remaining issues to discuss further in order to stabilize specification. This contribution considers maintenance aspects on scheduling/HARQ enhancements. 


Remaining issues for scheduling/HARQ
TB CRC in case of CBG based PUSCH transmission
In last meeting, it was discussed on the issue on how UE generates TB CRC when some CBGs including last CBG are cancelled and only last CBG is scheduled again for retransmission considering that TB CRC should be generated based on calculating all including CB CRCs. Following was captured in feature lead summary in [1]. 

	Proposed Agreement 2: If a UE is configured with a CBG based PUSCH and the initial transmission of a TB is cancelled, adopt one of the following options:
· Option 1: the UE is not expected to be scheduled for a re-transmission of the TB including the last CBG if all the cancelled each of the other CBGs (except for the last one) have either not been transmitted at least once before or are not scheduled for a re-transmission in the same UL grant as the last CBG.
· Option 1a: The UE is not expected to be scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
· Option 2: the TB CRC for the retransmission of the same TB is set to all zeros.
· Option 3: It is up to UE implementation to determine which values to use as the TB CRC (which may not be the actual TB CRC) for the retransmission of the same TB.
· Option 4: the minimum processing time for PUSCH scheduled for re-transmission is extended by D symbols.
· Option 5: The UE is not expected to be scheduled with partial TB for the retransmission.




For option 1 and 1a, it provides gNB scheduling by not allowing transmitting only last CBG including TB CRC. Option 1 still allows CBG scheduling in out of order fashion, e.g., CBG 1  CBG 3  CBG 2, while option 1a provides CBG scheduling in order fashion, e.g., CBG 1  CBG 2  CBG 3. For option 2, regardless of which CBG(s) are selected for retransmission, TB CRC is always set to zeros. For option 3, it’s up to UE implementation whether TB CRC is correctly calculated or not depending on processing timeline. For option 4, it provides different processing timeline between initial transmission and retransmission regardless of which CBG(s) are selected for retransmission. For option 5, it always provides some scheduling restriction as full TB scheduling is only allowable to the UE. In gNB implemention’s point of view, option 1, 1a and 5 provides some scheduling limitation. Considering that gNB and UE may have different understanding which transmission is initial transmission or retransmission according to DCI miss detection, it may have some impact to performance impact. For example, UE miss first scheduling DCI while gNB does not know this event, and then gNB schedules retransmission. UE would calculate TB CRC according to current specification while gNB may assume that TB CRC is set to all zeros, then gNB failed to decode TB since TB CRC might not be passed for option 2. For option 4, assuming that N is the minimum processing time for initial transmission and N+d is the minimum processing time for retransmission, if UE determine that the scheduling DCI is for rescheduling while gNB consider the DCI is for initial transmission due to DCI or PUSCH miss detection or some other problems, UE would consider this is invalid scheduling information if gNB schedules requiring processing time which is less than N+d symbols since UE is assuming that this is for retransmission. In this sense, some enhancements depending on whether scheduling information is initial transmission or retransmission would be problematic from operation point of view. On the other hand, option 3 doesn’t require gNB scheduling restriction and have some flexibility to UE depending on UE implementation. Also, option 3 has no specification effort at all. In this sense, we are supportive of option 3. 

Proposal 1: For TB CRC generating issue with CBG based transmission, it is up to UE implementation on how to determine TB CRC regardless of which CBG(s) are selected for retransmission. 

Conclusions
This contribution considered remaining issues for scheduling/HARQ enhancement. Following is summarized. 

Proposal 1: For TB CRC generating issue with CBG based transmission, it is up to UE implementation on how to determine TB CRC regardless of which CBG(s) are selected for retransmission. 


Reference
[1] R1-2005072, Summary #4 of Summary #4 of email discussion [101-e-NR-L1enh-URLLC-HARQ&Scheduling-03]


1

