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1	Introduction
In RAN#91-e, revised work item for NR coverage enhancements in Rel-17 has been approved with following objectives for in RP-210855 [1]:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specification of PUCCH enhancements [RAN1, RAN4]
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· When applicable, based on similar mechanism(s) for enabling joint channel estimation for PUSCH
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]

 In this contribution, we provide our views on retransmission aspects for TB processing over multi-slot PUSCH.

2	Retransmissions with TBoMS
In RAN1#106bis-e, following agreement related to TBoMS transmissions has been made with an FFS on details of retransmission of TBoMS:
Agreement
· The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.
· FFS: supported values of N and M.
· FFS: how to enable the TBoMS transmission
· FFS: details of retransmission of TBoMS
For TBoMS transmissions, it is expected that TBoMS can span quite a long duration over multiple contiguous and/or non-contiguous slots. However, it is possible that only a portion of a TBoMS transmission might need to be retransmitted. It is not optimal to transmit entire TB over multiple slots in this case. Even for smaller TB size, multiple slots could be scheduled for transmission and therefore, CBG based PUSCH retransmissions might not always work. Therefore, enhancements to handle PUSCH retransmissions when TBoMS is applied should be considered.
Proposal 1: For PUSCH coverage enhancements in NR Rel-17 with TBoMS, retransmission procedure and signaling should be enhanced to support retransmission of only partial slots from the TBoMS.
One potential method could be to support a time unit for a portion of the TBoMS which can be re-transmitted. Since configuration of the time unit could either be independently configured to the UE or could be possibly associated with other design factors such as TOT duration, RV, rate-matching, etc. In Figure 1 and Figure 2, two illustrations are shown for retransmissions of only portions of TBoMS for the two cases of single set of contiguous slots (one TOT) and multiple disjointed sets of contiguous slots (multiple TOTs). The main benefits of applying such methods is to allow retransmission of smaller portions instead of entire TBoMS and also with configuration/indication about portion size and/or number of portions, the retransmission overhead (indication bits) can be controlled to be not too large. The time unit of portions can be smaller or larger depending on the overall duration of TBoMS. For example, if the duration is not too long, then the portion can be equal to 1 slot and retransmission can be configured on slot basis. On the other hand, if the duration is too long, then the portion can be equal to some multiples of slots or even a single TOT and then retransmission can be configured accordingly.



Figure 1: Example for retransmission of shorter portions when TBoMS is applied, and only single TOT exists


Figure 2: Example for retransmission of shorter portions when TBoMS is applied, and multiple TOTs exist
Proposal 2: For PUSCH coverage enhancements in NR Rel-18 with TBoMS, if retransmission for duration shorter than the overall duration of TBoMS is supported, then implicit/explicit configuration of the portion (duration) should be supported with portion indication in the retransmission DCI. Exact duration of the portion can be as follows:
· Explicitly configured to the UE
· Implicitly determined by UE depending on the duration of TBoMS, number of TOTs, duration of TOTs 
3	Conclusion
In this section, we summarize the observation/proposals from above section:
Proposal 1: For PUSCH coverage enhancements in NR Rel-17 with TBoMS, retransmission procedure and signaling should be enhanced to support retransmission of only partial slots from the TBoMS.
Proposal 2: For PUSCH coverage enhancements in NR Rel-18 with TBoMS, if retransmission for duration shorter than the overall duration of TBoMS is supported, then implicit/explicit configuration of the portion (duration) should be supported with portion indication in the retransmission DCI. Exact duration of the portion can be as follows:
· Explicitly configured to the UE
· Implicitly determined by UE depending on the duration of TBoMS, number of TOTs, duration of TOTs 
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