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Introduction
In RAN1#106-e meeting, the following agreements were reached on TBoMS. 
Agreement
The number of slots allocated for TBoMS is counted based on the available slots for UL transmission. 
· The determination of available slots for PUSCH repetition type A, as defined in AI 8.8.1.1, is reused.
· Note: Available slots for FDD or SUL could be revisited according to discussion in AI 8.8.1.1

Agreement
Allocating resources for TBoMS in the special slot in TDD is possible according to the agreed time domain resource determination for TBoMS.
· No further optimization to allocate resources for TBoMS in the special slot is supported.


Agreement
TBoMS is supported for both configured grant and dynamic grant.

Working Assumption
Single TBoMS structure of Option 3 is selected
· Option 3: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using a single RV. 
· FFS: how the single RV is rate matched across single or multiple TOTs, e.g., rate matched for each TOT, rate matched for all the TOTs, rate matched for each slot and so on. 
Agreement 
To calculate   for TBS determination, at least the scaling factor value =N is supported, where N is the number of allocated slots for a single TBoMS.
FFS: whether further values 1<K<N are supported.
FFS: details related to the indication of .
Note: No supporting the case K=1 for a single TBoMS.

Agreement
Repetitions of a single TBoMS are supported, where:
· The number of configured repetitions is denoted by M, i.e., the total number of allocated slots for TBoMS repetition is M*N.
· Note: M*N is no more than the max number of repetitions agreed for repetition Type A enhancement in agenda 8.8.1.1
· Available slot determination is according to existing agreements.
· The number and location of allocated symbols within an allocated slot for TBoMS transmission are the same among all repeated single TBoMS.
· FFS other aspects of TBoMS repetitions, e.g.:
· Details of time domain resource indication.
· Supported values for the number of TBoMS repetitions.
· How to indicate the number of TBoMS repetitions.
· Interactions with frequency hopping and precoder cycling across the M groups of N allocated slots for each single TBoMS repetition.
· Whether RV indices should be cycled across the M groups of N allocated slots for each single TBoMS repetition.
· Details of TBoMS retransmissions.
· Potential MAC layer impact, but should be decided by RAN2
Note: No additional dropping rule optimization will be introduced other than dropping rules for single TBoMS transmission. 

Agreement
The UE determines whether or not to drop a slot determined as available for TBoMS transmission according to Rel-15/16 PUSCH dropping rules, where the dropped slot is still counted in the N allocated slots for the single TBoMS transmission.
∊
In this contribution, we discuss the open issues of TB processing over multi-slot aspects and give our proposals.
TB processing over multi-slot
The number of slots for single TBoMB transmission and repetition
According to the evaluation result during the study in [2], the number of slots used for TB transmission is from 2 to 10 from different companies, the SNR gain and the power boosting gain could be achieved. Considering the TB overhead for the re-transmission, the maximum number of slots for single TBoMS transmission could be 8, i.e., N=8, where N is the number of allocated slots for a single TBoMS. Other values smaller than 8 can be configured for TB transmission.  
Proposal 1: The candidate value set of allocated slots for single TBoMS is {2, 3, 4, 5, 6, 7, 8}.
In last RAN1 meeting, it was agreed that repetitions of single TBoMS are supported and the total number of slots for TBoMS repetition is no more than the maximum number of repetitions agreed for repetition type A enhancement, i.e., 32. If the above proposal 1 is agreeable, the repetition number for TBoMS can be in the range of {1, 2, 3, 4}. The number of TBoMS repetitions is denoted by M, such M*N is no larger than 32, which is aligned with previous meeting agreement. 
Proposal 2:  The candidate value set of TBoMS repetition number is {1, 2, 3, 4}.    
Another issue for TBoMS repetition is whether re-use the existing parameter defined for Rel.16 repetition, i.e., numberOfRepetitions, to indicate TBoMS repetition. TBoMS is newly designed feature, some of the TDRA parameters could be similar as Rel.16 repetition. But considering enhanced repetition type A is also supported in Rel.17, the network can flexibly configure the UE to perform repetition or TBoMS, the maximum repetition numbers for type A enhancement and TBoMS are different, to avoid the confusion and configuration restriction, a new RRC parameter for TBoMS repetition can be introduced.
Proposal 3: A dedicated RRC parameter is used to indicate TBoMS repetition.
For the TBoMS re-transmission, it needs to clarify whether the re-transmission is only by TBoMS or re-transmission can be achieved by repetition or single slot transmission. If single slot re-transmission is allowed, then the number of slot for single TBoMS includes one slot, i.e, N=1. In case the re-transmission via the repetition is supported, the maximum number of repetition for TBoMS is up to 32 combined with configured single slot re-transmission, i.e., M=32. Both parameters M and N can be captured in the TDRA list. Considering the gNB scheduling flexibility, all the re-transmission schemes can be supported, it’s up to gNB to determine which scheme is applied to the re-transmission.
Proposal 4: It’s up to gNB scheduling to determine the TBoMS re-transmission is by TBoMS, or by repetition, or by single slot transmission.
 TB processing scheme
Regarding the TBoMS structure, the working assumption was made that the Option 3 is selected as the single TB processing scheme. For the coverage enhancement work item, it’s targeting to improve the UL performance for the UE in the cell edge, normally the lower coding rate is expected, then the decoding performance of Option 3 and Option4 would be similar. As the working assumption was made with long discussion and efforts. The working assumption can be confirmed with the updates as single RV is applied to the all the slots for single TBoMS transmission.
 Proposal 5: Working assumption on Option 3 can be confirmed with the updates
· Option 3: A single RV is applied to the all the slots for single TBoMS transmission.
Bit interleaving for TBoMS
Bit interleaving for rate matching was extensively discussed in last RAN1 meeting, the pro and cons were fully analyzed. The following two options are proposed by the feature lead. From our side, the concerns on bit interleaving over all slots are from below two aspects.
From standard impacts perspective, current specification is written on per slot level. If bit interleaving over all slots is supported, more standard works would be required to handle collision issue, UCI multiplexing/timeline issue, cancellation, etc.  
From implementation perspective, if bit interleaving over all slots is supported, current UE implementation could be impacted. New buffer is required to store the interleaved bits for non-consecutive UL slots. There were concerns on supporting of non-consecutive UL slots for TBoMS in discussed before. In case, bit interleaving over all slots are adopted for TBoMS interleaving, a separate UE capability on supporting non-consecutive UL slots should be defined.
Proposal 6: Per single slot bit interleaving is adopted for TBoMS. 
	FL’s proposal 6-v7
For the rate-matching of TBoMS, RAN1 to downselect, during RAN1 #106-b-e only one of these two options: 
· Bit interleaving is performed per slot.
· Bit interleaving is performed over all the allocated slots for a single TBoMS.
FFS: other details, e.g., CB segmentation, UCI multiplexing and collision handling.


Summary
In this contribution, we discuss the TB transmission over multiple slots and have the following proposals:
Proposal 1: The candidate value set of allocated slots for single TBoMS is {2, 3, 4, 5, 6, 7, 8}.
Proposal 2: The candidate value set of TBoMS repetition number is {1, 2, 3, 4}.    
Proposal 3: A dedicated RRC parameter is used to indicate TBoMS repetition.
Proposal 4: It’s up to gNB scheduling to determine the TBoMS re-transmission is by TBoMS, or by repetition, or by single slot transmission.
Proposal 5: Working assumption on Option 3 can be confirmed with the updates
· Option 3: A single RV is applied to the all the slots for single TBoMS transmission.
Proposal 6:  Per single slot bit interleaving is adopted for TBoMS. 
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