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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1#106-e meeting [1], some agreements were made as following,
	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. 
Conclusion
Bit interleaving performed per ToT is precluded, and ToT will not be used in further discussion.

Agreement
Repetitions of a single TBoMS are supported, where:
· The number of 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. 




In this contribution, we provide our view on the TB processing over multi-slot PUSCH.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
2.1 UCI multiplexing
When PUSCH and PUCCH overlaps in time domain, UCI on PUCCH will multiplex with data on PUSCH in Rel-15 with and without PUSCH repetition. For PUSCH repetition, UCI is only multiplexed on one PUSCH slot. If PUCCH repetition is applied, UCI will not multiplex with data on PUSCH.
In Rel-17 TBoMS, the same principle should be reused. Not supporting TBoMS and UCI multiplexing will increase scheduling complexity from network perspective to refrain from such overlapping. Since legacy UCI multiplexing behavior can be the baseline, extra specification efforts can be under control.
Proposal 1: Support TBoMS and UCI multiplexing. Legacy PUSCH repetition and UCI multiplexing behavior can be baseline. 
When UCI multiplexing with multiple slots transmission, e.g. PUSCH repetition, UCI bits may not generate before the first transmission occasion. Processing time line assuming UCI will be prepared before the start of PUSCH transmission in a slot that overlapping with PUCCH that carries UCI seems reasonable. In such assumption, UCI can multiplex with PUSCH in one slot when PUSCH repetition is configured. The same philosophy should be applied for TBoMS and UCI multiplexing. UCI may not have chance to multiplex with all resources allocated for TBoMS especially when PUCCH overlaps with PUSCH at a later slot of TBoMS. Hence, when PUCCH transmission without PUCCH repetition overlaps with PUSCH TBoMS transmission, UCI multiplexed with TBoMS within a slot.
Proposal 2: When PUCCH transmission without PUCCH repetition overlaps with PUSCH TBoMS transmission, UCI multiplexed with TBoMS within a slot.
Unlike PUSCH repetition, code rate for TBoMS repetition is larger considering output bits in one slot. However, the beta offset and radio of resources for UCI and data is calculated assuming a decodable code rate in a slot. Code rate of TBoMS across all resources allocated for TBoMS is decodable while it may not suit for one slot. Hence, to reuse legacy behavior to calculate ratio of resources for UCI in PUSCH in a slot, additional scaling factor based on scaling factor K used for TBoMS TB size determination should be considered.
Proposal 3: When to calculate ratio of resources for UCI in PUSCH in a slot, additional scaling factor based on scaling factor K used for TBoMS TB size determination should be considered.

2.2 Rate matching for TBoMS
When considering UCI multiplexing with TBoMS on slot n, the starting position when rate matching per slot is performed should not depend on data bits transmitted in slot n, since number of bits in slot n is undetermined if CSI part 1 in slot n is not decoded right at network side. Information in CSI part 1 determines number of bits of CSI thus number of bits for data in slot n. The same issue can be found in legacy, however the impact is one slot. For TBoMS, especially when UCI is multiplexing at an earlier slot, it would impact many slots that network cannot decode, even worse that providing soft combination for HARQ is also impossible if the starting position is undetermined. To overcome such issue and provide better robust of system, the starting position of circular buffer for rate matching of TBoMS in slot n should be RV + n*E, where n = 0,1,…, is the logical slot index in TBoMS and E is number of bits for a code block assuming no UCI is multiplexing with data.
Proposal 4: The starting position of circular buffer for rate matching of TBoMS in slot n should be RV + n*E, where n = 0,1,…, is the logical slot index in TBoMS, RV is starting position provided by RV indication, and E is number of bits for a code block assuming no UCI is multiplexing with data.

3 Conclusion
In this contribution, we provide our view on the TB processing over multi-slot PUSCH and propose that,
Proposal 1: Support TBoMS and UCI multiplexing. Legacy PUSCH repetition and UCI multiplexing behavior can be baseline.
Proposal 2: When PUCCH transmission without PUCCH repetition overlaps with PUSCH TBoMS transmission, UCI multiplexed with TBoMS within a slot.
Proposal 3: When to calculate ratio of resources for UCI in PUSCH in a slot, additional scaling factor based on scaling factor K used for TBoMS TB size determination should be considered.
Proposal 4: The starting position of circular buffer for rate matching of TBoMS in slot n should be RV + n*E, where n = 0,1,…, is the logical slot index within TBoMS, RV is starting position provided by RV indication, and E is number of bits for a code block assuming no UCI is multiplexing with data.
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