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1 [bookmark: _Ref1160581]Introduction
In this contribution, we present our views on an outstanding issue related to handling of CBG-based retransmissions for PUSCH in case the initial transmission is canceled. 
2 Impact from cancelation to CBG-based reTx 
It was identified that when a UE is configured with CBG-based (re-)transmissions for the UL, and an initial PUSCH is canceled in part due to inter- or intra-UE prioritization, for a subsequent retransmission wherein a fewer number of CBGs are requested, there may not be sufficient time for the UE to process and generate the TB CRC due to the likely shorter duration of the retransmitted PUSCH. 

Towards addressing this, the following was suggested:
Proposed Agreement 1: If a UE is configured with a CBG based PUSCH and the initial transmission of a TB is cancelled, the UE is not expected to be scheduled for a re-transmission of the TB including the last CBG if each of the other CBGs (except for the last one) have either not been transmitted at least once before or are scheduled for a re-transmission in the same UL grant as the last CBG. 
An issue with the above proposal is that there may be ambiguity between UE and gNB on which of these CBGs have “not been transmitted at least once” since the exact point of cancelation of the PUSCH is up to UE implementation as long as the PUSCH is canceled by the latest time it is expected to be canceled. In other words, the UE may cancel the PUSCH earlier than the latest necessary point of cancelation. 
Another alternative being considered is to effectively remove CBG-based reTx in case of intra- or inter-UE prioritization being configured. This would be quite unfortunate since CBG-based reTx is an excellent tool to minimize the impact on system spectral efficiency due to scheduled PUSCHs being canceled, especially considering that typically the canceled PUSCHs are likely to be rather large PUSCH TBs.

Given that the fundamental challenge arises from potential processing time limitation for TB CRC generation, a more appropriate solution to the issue could be to simply allow for additional margin in the PUSCH preparation time for a retransmission of a PUSCH that may be canceled partially. Thus, an additional margin of D symbols may be provisioned to the UE configured with CBG for PUSCH, in defining the minimum PUSCH preparation time, where D is the difference in the lengths of the initial PUSCH (that was cancelled) and the PUSCH scheduled for reTx. 
This can ensure that the processing demands on the UE is not increased for calculation of the TB CRC, and at the same time, the entire PUSCH with all the CBGs need not be retransmitted. The gNB simply ensures that the UE has sufficient time to prepare the TB CRC between the end of the UL grant and start of the PUSCH retransmission.
To this approach, one concern raised was incurring additional latency for the reTx for the canceled PUSCH. However, this would not be a serious issue for traffic that is being deprioritized, fundamentally because it can tolerate some increased latency. In this case, as against the option of not allowing CBG-based reTx in such cases, this option allows for use of CBG-based reTx without necessarily aiming to optimize the operation or requiring changes to the implementation from the UE.   

It was also mentioned that the option of provided additional processing time margin can potentially increase gNB complexity. However, there isn’t any significant additional complexity for gNB scheduler considering the numerous timeline margins already specified – the gNB has full control and knowledge based on its prior scheduling decision and can simply ensure that the reTx does not start “too soon”. Note that, if initial Tx and reTx have same durations, then there is no need for any additional margin that needs to be budgeted – irrespective of the number of CBGs requested for reTx. The key consideration is the time available at the UE for the processing and in this case, they will be the same for the initial and reTx.

Proposal 1
· For a UE configured with CBG-based retransmissions and inter- and/or intra-UE prioritization, the minimum PUSCH preparation time for a retransmission, in case the initial PUSCH transmission was canceled, is extended by D symbols, where D is the difference in the lengths of the initial PUSCH and the PUSCH scheduled for retransmission.

3 Conclusions 
In this contribution, we presented our views on outstanding issue related to handling of CBG-based retransmissions for PUSCH in case the initial transmission is canceled. Based on the presented discussion, we have the following proposal:
Proposal 1
· For a UE configured with CBG-based retransmissions and inter- and/or intra-UE prioritization, the minimum PUSCH preparation time for a retransmission, in case the initial PUSCH transmission was canceled, is extended by D symbols, where D is the difference in the lengths of the initial PUSCH and the PUSCH scheduled for retransmission.
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