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Introduction
In this contribution, we share some discussions on TBoMS based on the current agreements [1].
Discussion
[bookmark: _Hlk83310441][bookmark: _Ref228947482]Rate-matching
In the RAN1#105-e meeting, the following agreements were made [2].
	Agreements:
The following three options for rate-matching for TBoMS are considered for down-selection during RAN1 #106-e, where only one option will be selected:
· Option a: Rate-matching is performed per slot;
· Option b: Rate matching is performed continuously across all the allocated slot(s) per TOT;
· Option c: Rate matching is performed continuously across all the allocated slots/TOTs for TBoMS
Note: “rate-matching is performed per X” means that the time unit for the bit selection and bit interleaving is X. 
Note2: the above 3 options imply that the UL resource in the time unit may or may not be consecutive (depending on the given option) 


  In the RAN1#106-e meeting, Feature leader proposed the following proposal [3].
	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.


 Furthermore, in the RAN1#106-e  meeting, the following conclusion was agreed [1].
	Conclusion
Bit interleaving performed per ToT is precluded, and ToT will not be used in further discussion.


In this contribution, for the sake of simplicity, "Bit interleaving is performed per slot." is set to option 1, and "Bit interleaving is performed over all the allocated slots for a single TBoMS." is set to option 2. In case of multiple CBs transmission, Option 1 can be further divided into two options according to the distributing method of CBs.
· Option 1-(a): All the CBs are distributed equally to all the slot for a single TBoMS.
· Option 1-(b): One CB is transmitted after another. For any two CBs, there are at most one slot in which those two CBs are transmitted together.  
 Each option is illustrated in Fig.1, 2 and 3, respectively. In Option 1-(a), the process of channel coding for all CBs should be well before the first slot. In Options 1-(b) and 2, the process of coding/decoding of a CB might start in an intermedia slot depending on its position in the TB. All the options require a certain level of changes in the specification while option 2 is expected to increase time diversity and improve performance in comparison with Option 1. From the above, we support option 2.
Proposal 1: Bit interleaving is performed over all the allocated slots for a single TBoMS
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Figure 1: Bit interleaving is performed per slot (Option 1a)
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Figure 2: Bit interleaving is performed per slot (Option 1b)
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Figure 3: Bit interleaving is performed over all the allocated slots for a single TBoMS (Option 2)
[bookmark: _Hlk83310451]UCI multiplexing & collision handling
When UCI transmission overlaps in the time domain with PUSCH, UCI is multiplexed on PUSCH if the timeline check passes. In Rel-17, the transmission of HARQ-ACK or CSI report may overlap with a TBoMS. It is preferable to perform UCI multiplexing per slot from the viewpoint of complexity. As an example, consider the case where TBoMS transmission is performed in four slots and overlaps with PUCCH in the third slot. At this example, the coded bits are evenly mapped to the PUSCH of each slot, the UCI bits are mapped on the PUSCH of slot # m + 2, and the coded bits on the corresponding REs are punctured. 
 In addition to bit interleaving over multiple slots, the UCI puncturing also has specification impact when the number of UCI bits are larger than 2. Generally, the mechanism of UCI puncturing for HARQ-Ack of less than or equal to 2 bits can be reused. 
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Figure.4: Example of UCI transmission overlaps with PUSCH
Proposal 2: UCI multiplexing and collision handling should be performed per slot.
Conclusions
In this contribution, we discussed the required enhancements on rate matching and UCI multiplexing for supporting TBoMS. The proposals are summarized as follows,
Proposal 1: Bit interleaving is performed over all the allocated slots for a single TBoMS
Proposal 2: UCI multiplexing and collision handling should be performed per slot.
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