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Introduction
In RAN1#106bis-e meeting, the following agreements were reached on TBoMS[1]. 
Agreement
The number of MIMO layers (rank) for TBoMS transmission in Rel-17 is limited to 1. 

Agreement
For a single TBoMS transmission and TBoMS repetitions in Rel-17, at least the legacy Rel-15/16 inter-slot frequency hopping framework used in PUSCH repetition Type A is supported.
· FFS: other frequency hopping schemes.
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
 
Agreement
For the repetition of a single TBoMS transmission, redundancy versions (RVs) are cycled across the TBoMS repetitions. The legacy Rel-15/16 RV sequences and RV index indication are reused.
 
Conclusion
Values 1<K<N for the scaling factor to calculate N_info for TBS determination for TBoMS transmission in Rel-17 are not supported.

Agreement
At least the following values are supported in Rel-17 for the number N of allocated slots for the single TBoMS:
· [image: ]
FFS: whether N=1 is also supported depends on how TBoMS transmission feature is enabled (or disabled)
FFS: other values, if any.
FFS: further constraints on N*M

Agreement
The following values are supported in Rel-17 for the number M of repetitions of the single TBoMS:
· [image: ]
FFS: further constraints on N*M, e.g., N*M is a valid value according to agreements in AI 8.8.1.1

Agreement
BPRE for TBOMS is calculated as [image: ] where N is the number of slots allocated for a single TBOMS and [image: ] is the number of allocated REs in one allocated slot of a single TBOMS.
Note: How this equation or its equivalent is captured in the specification is left to the editor
 
Agreement
For a single TBoMS transmission and TBoMS repetitions in Rel-17, the legacy Rel-15/16 intra-slot frequency hopping framework used in PUSCH repetition Type A is supported.
· FFS: other frequency hopping schemes.
Working Assumption
For TBoMS in Rel-17, the following is supported:
· Bit interleaving is performed per slot.
       The index of the starting coded bit for each transmitted slot is predetermined prior to the start of the TBoMS transmission.
· Transmission is limited to one CB only.
· FFS: whether UCI multiplexing bits or cancellation/dropping of coded bits, if any, have to be known prior to the determination of the index of the starting coded bit for each transmitted slot or not
· FFS: Performance with UCI multiplexing on single and multiple slots of a single TBoMS 
Note: How UCI multiplexing and cancellation/dropping of coded bits influence the sequence of coded bits transmitted in each slot of a single TBOMS is to be further discussed. Some knowledge on UCI to be multiplexed or cancellation/dropping of coded bits in each slot of a single TBOMS may be known prior to the start of a single TBOMS transmission. How this is to be handled is to be discussed further.
  
Agreement
For the bit selection for each transmitted slot for TBoMS, one of the following is to be down selected in RAN1 #107-e for determining the index of the starting coded bit in the circular buffer:
· Option B: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot.
· Option C: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot, regardless of whether UCI multiplexing occurred in the previous allocated slot or not.
FFS: whether the index of the starting coded bit for each transmitted slot is expressed as a multiple integer of the lifting size Zc
Note: Dropping/cancellation rules are not considered for the starting bit position determination in both Option B and Option C.
  
Agreement
For TBoMS transmission in Rel-17:
· TBoMS transmission feature is enabled (or disabled) by configuring (or not) the number of allocated slots for a single TBoMS (N) in a row of the TDRA table.
· Dynamic switching between at least TboMS transmission and the legacy single-slot PUSCH transmission, by using a row in the TDRA table, is supported.
· TBoMS transmission is enabled when N>1, where N is the number of allocated slots for a single TBoMS.
· Single-slot PUSCH transmission is enabled when N=1.
· Supported combinations of N and M that can be configured in the TDRA table, these combinations are constrained by retransmission are to be further discussed
In this contribution, we discuss the open issues of TB processing over multi-slot aspects and give our proposals.
TB processing over multi-slot
Bit interleaving for TBoMS
Bit interleaving for rate matching was extensively discussed in last RAN1 meeting, the pro and cons were fully analyzed. The working assumption was made. For per slot bit interleaving, one important aspect is the TB size, if the TB size is larger enough, it will be divided into several CBs. According to current specification, the bit interleaving is performed per CB then concatenate in a slot. The CB segmentation makes the implementation complicated and considering the UE with coverage issue, the data rate would not so high. Thus transmission limited to one CB is enough.
Proposal 1: Confirm the working assumption on bit interleaving for TBoMS.
For the bit selection for each slot for TBoMS transmission, two options were identified in last RAN1 meeting.
· Option B: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot.
With this option, the starting bit position in each slot is adaptive to the inserted UCI bits, the coded bits are rate matching around of the UCI bits. The starting coded bit in each slot is impacted by the multiplexing UCI bits.
· Option C: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot, regardless of whether UCI multiplexing occurred in the previous allocated slot or not.
For Option C, the index of starting coded bit for each slot is determined first regardless of whether there are UCI bits multiplexing, then some coded bits of Option C could be punctured by multiplexing UCI bits.   
In legacy release, the UCI could be rate matched around the coded bits or puncturing the coded bits, which is up to the UCI type and number of UCI bits. If HARQ-ACK is more than 2 bits, PUSCH is rate-matched, HARQ-ACK is up to 2 bits, PUSCH is punctured.  For A-CSI, the UL data is rate-matched around the UCI. Regarding the TBoMS, Option B could show the better performance if the DCI scheduling the UCI is correctly decoded. Otherwise, missing the DCI could cause the TB is undecodable. For Option C, even the DCI is missed, the decoding performance could be impacted, but with the repletion or retransmission, soft combining still can be performed to improve the decoding performance.
Proposal 2: Option C is adopted for bit selection for each transmitted slot for TBoMS. 
TBoMB interaction with repetition
In last RAN1 meeting, it was agreed that if number of allocated slots for a single TBoMS (N) is larger than one, then TBoMS transmission is enabled. One open issue whether it is allowed to enable TBoMS re-transmission via the repetition of single-slot transmission. 
· TBoMS re-transmission via the single-slot transmission is allowed
According to current agreement, this scenario could be implemented via the parameter setting, such as N=1 and M>1, where M is repetition number of TBoMS and is reinterpreted as repetition number of single-slot transmission. The benefit is it provides the network flexibility to schedule a TB via TBoMS transmission, or single-slot PUSCH transmission without repetition, or single-slot PUSCH transmission with repetition. If gNB scheduler considers to reduce the slot number for TBoMS re-transmission, the single-slot with repetition can be applied, and gNB could decode the TB earlier without waiting for reception of all the configured slots. 
· TBoMS re-transmission via the single-slot transmission is not allowed
For this case, it would limit the parameter M and N combinations, such as N=1 (numberOfSlotsTBoMS-r17) and M>1 (numberOfRepetitions) is not allowed. If it is the case, one repetition factor could not be re-used by both TBoMS and single-slot repetition. Two separated RRC parameters would be required, e.g., numberOfRepetitionsforTBoMS for TBoMS transmission, numberOfRepetitions-R17 for maximum 32 repetitions. Three parameter combinations are used to determine the transmission is TBoMS or single-slot transmission with/without repletion, it’s unnecessary to make the specification complicated.

In short, it’s not necessary to limit the TBoMS re-transmission via TBoMS or single-slot transmission. In addition, if re-transmission via single-slot base transmission is allowed, M could be configured up to 32 with N=1. 
Proposal 3: It’s up to gNB scheduling to determine the TBoMS re-transmission is by TBoMS, or by repetition, or by single slot transmission.
Summary
In this contribution, we discuss the TB transmission over multiple slots and have the following proposals:
Proposal 1: Confirm the working assumption on bit interleaving for TBoMS.
Proposal 2: Option C is adopted for bit selection for each transmitted slot for TBoMS. 
Proposal 3: It’s up to gNB scheduling to determine the TBoMS re-transmission is by TBoMS, or by repetition, or by single slot transmission.
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