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Introduction
In the previous RAN1#106b-e meeting, the following agreements and working assumption were made on TB processing over multi-slot PUSCH [1].
	Agreement at RAN1#106b-e:
· 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 at RAN1#106b-e:
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.
Agreement at RAN1#106b-e:
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 at RAN1#106b-e:
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
Working assumption at RAN1#106b-e:
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.


In this contribution, we provide our views on TB processing over multi-slot PUSCH.
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UCI multiplexing for TBoMS.
In the RAN1#106b-e meeting, a working assumption was made to support per-slot bit interleaving, while transmission of single TBoMS is limited to one CB. Also, the working assumption includes that UCI multiplexing on single and multiple slots of a single TBoMS is to be further studied. 
Regarding the unit of UCI multiplexing (i.e., single slot or multiple slots), a single slot can be a beneficial option in terms of specification impact such as timeline condition for UCI multiplexing and UCI RE mapping rule on PUSCH. Also, it has no impact on latency of UCI (especially for HARQ-ACK feedback information). Therefore, we propose to perform UCI multiplexing on single slot for a single TBoMS.
· Proposal 1: UCI multiplexing is performed on single slot for a single TBoMS.
Additionally, the following issue should be handled when UCI multiplexing is performed on single slot for a single TBoMS.
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[bookmark: _Hlk87036185]Figure 1. Collision between two PUCCH resources and single TB over multi-slot PUSCH resource.
In Figure 1, a single TBoMS is transmitted over N=2 slots (slot#0 and slot#1) and it overlaps with two PUCCHs (PUCCH#0 scheduled in slot#0 and PUCCH#1 scheduled in slot#1), where N is the number of allocated slots for a single TBoMS. If UCI multiplexing is performed on single slot for a single TBoMS, the UCI on PUCCH#0 is multiplexed on the first PUSCH transmission in slot#0 of a single TBoMS, and the UCI on PUCCH#1 is multiplexed on the second PUSCH transmission in slot#1 of a single TBoMS. When multiplexing UCI on PUSCH in a slot, the UE determines number of coded modulation symbols per layer for the UCI (and ). For example,  can be determined with following formulation:

where  is the slot index of a single TBoMS,  is the number of allocated slots for a single TBoMS and  is the number of HARQ-ACK bits, if , ; otherwise  is the number of CRC bits for HARQ-ACK, ,  is the number of code blocks for UL-SCH of the PUSCH transmission,  is the number of REs that can be used for transmission of UCI in OFDM symbol  for  in the PUSCH transmission and  is the total number of OFDM symbols of the PUSCH including all OFDM symbols used for DMRS,  is configured by higher layer parameter scaling, and  is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH after the first DMRS symbol(s) in the PUSCH transmission. 
When determining the number of coded modulation symbols, the UE uses TBS (i.e., ) of the PUSCH in a slot. However, since transmission is limited to one CB only for single TBoMS, only parts of a single CB would be mapped in a slot. Thus, it should be discussed how to define TBS of the multi-slot PUSCH in each slot.
To address this issue, a TBS can be scaled by the number of slots allocated for a single TBoMS, i.e.,  as the example in figure 1. If the TBS is scaled with the number of allocated slots, the number of coded modulation symbols for the UCI on PUCCH#0 can be calculated based on half of the TBS, and the number of coded modulation symbols for the UCI on PUCCH#1 can be also calculated based on half of the TBS. For example,  can be determined with following formulation:

Otherwise, the number of coded modulation symbols for both the UCI on PUCCH#0 and the UCI on PUCCH#1 can be calculated based on available PUSCH resource across slot#0 and slot#0+1, i.e., . For example,  can be determined with following formulation:

· Proposal 2: The number of coded modulation symbols for the UCI in a slot (Q’ACK, Q’CSI-1, and Q’CSI-2) can be determined with following methods for UCI multiplexing on single slot for a single TBoMS.
· Alt 1: TBS, i.e.,  is scaled by 1/N, where N is the number of slots allocated for a single TBoMS.
· Alt 2: The number of coded modulation symbols for the UCI in a slot is determined based on the number of available PUSCH resource across N slots, i.e., .
TBoMS repetition.
In the previous RAN1#106b-e meeting, it was agreed to support RV cycling across the M groups of N allocated slots for each single TBoMS repetition, by reusing the legacy Rel-15/16 RV sequences and RV index indication.
Then, regarding the configured grant for TBoMS, an issue about the initial transmission occasion (TO) determination should be discussed. 
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Figure 2. Valid initial transmission occasion (TO) for TBoMS repetition.
In Figure 2, a UE can be indicated as N=4, M=4 for TBoMS transmission with RV sequence {0, 2, 3, 1}. Since a single RV is mapped to a single TBoMS, 4 available slots are mapped with the same RV value in order of configured RV sequence {0, 2, 3, 1}, and different RV values are cycled among 4 repetitions. According to current configured grant mechanism, the UE can start the initial transmission at the transmission occasion (TO) with RV=0. Then, only the first 4 available slots can be determined as initial TO for TBoMS transmission and the UE cannot start initial transmission of the TBoMS transmission at remaining 12 slots with RV value other than 0. The latency of TBoMS transmission would be much increased as compared to legacy PUSCH repetition mechanism.
To address this issue, startingFromRV0 can be reused that was introduced in Rel-16 to confine the initial TO for PUSCH transmission with configured grant. If a UE is configured as startingFromRV0 = ‘off’, the initial TO can only start at the first valid TO regardless of mapped RV value.
Otherwise, even if startingFromRV0 is not provided or configured as startingFromRV0 = ‘on’, configuration of only RV sequence {0, 0, 0, 0} for TBoMS repetition with configured grant can resolve the above issue even it takes into account scheduling restriction. 
· Proposal 3: For TBoMS repetition with configured grant, a UE can be configured as startingFromRV0 = ‘off’ for the initial TO determination.
· Otherwise, only RV sequence {0, 0, 0, 0} can be configured even if startingFromRV0 is not provided or configured as startingFromRV0 = ‘on’.
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Conclusion
In this contribution, we provided our views on TBoMS and the followings were proposed:
· Proposal 1: UCI multiplexing is performed on single slot for a single TBoMS.
· Proposal 2: The number of coded modulation symbols for the UCI in a slot (Q’ACK, Q’CSI-1, and Q’CSI-2) can be determined with following methods for UCI multiplexing on single slot for a single TBoMS.
· Alt 1: TBS, i.e.,  is scaled by 1/N, where N is the number of slots allocated for a single TBoMS.
· Alt 2: The number of coded modulation symbols for the UCI in a slot is determined based on the number of available PUSCH resource across N slots, i.e., .
· Proposal 3: For TBoMS repetition with configured grant, a UE can be configured as startingFromRV0 = ‘off’ for the initial TO determination.
· Otherwise, only RV sequence {0, 0, 0, 0} can be configured even if startingFromRV0 is not provided or configured as startingFromRV0 = ‘on’.
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