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1. Introduction
At the RAN1#104-e meeting, the following agreements were made regarding TB processing over multi-slot PUSCH on “NR coverage enhancements” [1].

	Agreement:
· Consider one or two of the following options as starting points to design time domain resource determination of TBoMS
· PUSCH repetition type A like TDRA, i.e., the number of allocated symbols is the same in each slot.
· PUSCH repetition type B like TDRA, i.e., the number of allocated symbols in each slot can be different. The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. 
Agreements:
· One or two of the following approaches will be considered as a starting point to decide how NInfo for TBoMS is calculated (aiming for down selection in RAN1 #104-bis-e):
· Approach 1: Based on all REs determined across the symbols or slots (FFS whether symbols or slots are used) over which the TBoMS transmission is allocated.
· Approach 2: Based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated, scaled by K≥1.
· FFS: the definition of K
· Note: L is the number of symbols determined using the SLIV of PUSCH indicated via TDRA
FFS: impacts and further details if repetitions of TBoMS is supported.
FFS: whether the symbols over which the TBoMS transmission is allocated are the same or can be different from the symbols over which the TBoMS transmission is performed, and details on how to handle such scenarios.
Agreements:
· One or two of the following options will be considered (aiming for down-selection in RAN1#104b-e) to calculate NohPRB for TBoMS:
· Option 1: NohPRB is assumed to be the same for all the slots over which the TBoMS transmission is allocated and can be configured by xOverhead as in Rel-15/16.
· Option 2: NohPRB is calculated depending on both xOverhead and the number of symbols or slots (FFS whether symbol or slot are used) over which the TBoMS transmission is allocated.
FFS: if either the number of symbols or the number of slots is used. 
FFS: if xOverhead is separately configured from the one in Rel-15/16.




In this contribution, we discuss on the TB processing over multi-slot PUSCH (TBoMS) for coverage enhancements.

2. Discussion on TB processing over multi-slot PUSCH
· Time domain resource allocation for TBoMS
At the RAN1#104-e meeting, it was agreed that starting points of determination of time domain resource allocation (TDRA) for TBoMS are basis of TDRA for PUSCH type A repetition or/and type B repetitions. PUSCH type A repetition like TDRA should be supported because slot-based resource configuration is the basic technique for coverage enhancements as in the study in [TR38.830]. In the meantime, PUSCH type B repetition like TDRA provides flexibility in time domain resource assignments. For example, different numbers of symbols over slots can be assigned in PUSCH type B repetition TDRA. This is useful when scheduling TBoMS PUSCH on uplink symbols in S slots. Therefore, both PUSCH type A and type B repetition like TDRA should be supported.

Proposal 1: Both PUSCH repetition type A and type B like TDRA should be considered for TDRA for TBoMS.

Whether to support TB processing over non-consecutive physical slots for UL transmission has not been agreed yet. As the number of consecutive physical slots is small for typical TDD configurations in unpaired spectrum, the gain of TBoMS is limited for such cases if TB processing over non-consecutive physical slots is not supported. To increase the gain and applicable scenarios of TBoMS, TB processing over non-consecutive physical slots for UL transmission should be supported for unpaired spectrum. 

Proposal 2: TB processing over non-consecutive physical slots for UL transmission should be supported for unpaired spectrum.


· Repetitions of TBoMS
Repetitions and TBoMS are coverage enhancement techniques of PUSCH over multi-slots. PUSCH repetition can enhance the total received energy of PUSCH at gNB by soft combining over multiple slots. On the other hand, TBoMS PUSCH can achieve a low code rate while the total received energy of PUSCH is lower than that with PUSCH repetition. Hence, there is a trade-off between code rates and total received energy in the techniques of TBoMS and repetition. Therefore, it is beneficial to support a repetition for TBoMS PUSCH, which can balance the trade-off, and achieve both lower code rate and higher received energy.

Proposal 3: Support a repetition for TB processing over multi-slot PUSCH.


· TBS detemination
At the RAN1#104-e meeting, how to calculate NInfo and NohPRB for TBoMS was discussed. Since the determination of TDRA in TBoMS has not been decided yet, NInfo for TBoMS should not confine only PUSCH repetition type A or B like TDRA. For example, the number of REs and DMRS symbols is different according to a nominal repetition in type B repetition like TDRA. NInfo and NohPRB caluclations for TBoMS should take it into consideration. Therefore, NInfo and NohPRB calculation for TBoMS should be compatible for both PUSCH repetition type A and B like TDRA or NInfo and NohPRB calculation for TBoMS should be discussed after concluding TDRA determination for TBoMS

[bookmark: _Hlk67587132]Proposal 4: NInfo and NohPRB calculation for TBoMS should be compatible for both PUSCH repetition type A and B like TDRA or discussed after concluding TDRA determination for TBoMS. 


3. Conclusion
In this contribution, we discussed on TB processing over multi-slot PUSCH for coverage enhancements. Based on the discussion we made following proposals.

Proposal 1: Both PUSCH repetition type A and type B like TDRA can be considered as starting points.

Proposal 2: Non-consecutive physical slots for UL transmission should be supported for unpaired spectrum.

Proposal 3: Support a repetition of TB processing over multi-slot PUSCH.

Proposal 4: NInfo and NohPRB calculation for TBoMS should be compatible for both PUSCH repetition type A and B like TDRA. 
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