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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1#106bis-e meeting [1], some agreements were made as following,
	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.



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: For the bit selection for each transmitted slot for TBoMS, support option C. 
· More specifically, 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.
2.3 UL data rate for TBoMS
Within a cell group, a UE is not required to handle PUSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time
,
where
-	J is the number of configured serving cells belong to a frequency range
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot-sj. For PUSCH repetition Type B, each actual repetition is counted separately.
-	Tslot(j) =10-3/2(j), where (j) is the numerology for PUSCH(s) in slot sj of the j-th serving cell. 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Clause 6.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Clause 5.2.2 [5, TS 38.212].
-	is the number of scheduled code blocks for the transport block as defined in Clause 5.4.2.1 [5,38.212] 
-	 [Mbps] is computed as the maximum data rate summed over all the carriers in the frequency range for any signaled band combination and feature set consistent with the configured servings cells, where the data rate value is given by the formula in Clause 4.1.2 in [13, TS 38.306], including the scaling factor f(i).
However, when TBoMS is configured, m-th TB is transmitted across N slots,  is not the data rate of TBoMS. RAN1 should further discussion whether date rate calculation of TBoMS will be changed based on number of slots N for TBoMS.
Proposal 5: RAN1 should further discussion whether date rate calculation of TBoMS will be changed based on number of slots N for TBoMS.

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: For the bit selection for each transmitted slot for TBoMS, support option C. 
· More specifically, 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.
Proposal 5: RAN1 should further discussion whether date rate calculation of TBoMS will be changed based on number of slots N for TBoMS.
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