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Introduction
In RAN1#104-e meeting, the following agreements were reached. 
[bookmark: _Hlk63096048]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
Agreement:
· The same number of PRBs per symbol is allocated across slots for TBoMS transmission.

Agreements:
· Consecutive physical slots for UL transmission can be used for TBoMS for unpaired spectrum 
· To resolve in RAN1#104b-e whether to support non-consecutive physical slots for UL transmission for TBoMS for unpaired spectrum 
· Consecutive physical slots for UL transmission can be used for TBoMS for paired spectrum and the SUL band 
· FFS if non-consecutive physical slots for UL transmission are also supported for paired spectrum and the SUL band
Agreements:
For TBoMS, the maximum supported TBS should not exceed legacy maximum supported TBS in Rel-15/16, for the same number of layers. 
· FFS: Details and further constraints on the applicability of TBoMS.

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.
FFS: impacts and further details if repetitions of TBoMS is supported.
FFS: whether the symbols allocated over which the TBoMS transmission is allocated are the same or can be different from the symbols over which the TBoMS transmission is performed. 
In this contribution, we discuss the open issues of TB processing over multi-slot aspects and give our proposals.
TB processing over multi-slot
The number of slots for TB transmission and transmission occasion
According to the evaluation result during the study in [2], the number of slots used for TB transmission is from 2 to 10 from different companies, the SNR gain and the power boosting gain could be achieved. Considering the TB overhead for the re-transmission, the maximum number of slots for TB transmission could be 8.
Proposal 1: Considering the maximum number of slots for TB transmission is 8.
According to LS feedback from RAN4 in [3], the phase continuity can be maintained for back-to-back transmission with zero gap in-between adjacent transmissions. This could be also applied to back-to-back PUSCH transmission for one TB processed over multiple slots. In this case, defining the transmission occasion could be helpful to determine the number of slots for TBoMS.
Proposal 2: TBoMS transmission occasion is specified in terms of the number of slots for one TB processed.
If joint channel estimation is applied to improve the PUSCH coverage, the TBoMS transmission occasion will be restricted by the available UL slots in the TDD UL/DL configuration, which cause the gain of TBoMS limited, repeating the TB transmission will be helpful to get the additional repetition gain on top of TB processing gain.
Proposal 3: For TB transmission over consecutive UL slots, repetition can be supported on top of TBoMS.
Indication the number of slots 
Another issue related to the slot number for TB transmission is the how to indicate the number of slots. There are two existing schemes for repetition number indication, which be the reference for TB transmission. 
· Repetition number indication via RRC parameter, i.e., pusch-AggregationFactor, which is defined in Rel.15
· Repetition number indication via DCI, i.e., via field of TDRA, which is defined in Rel.16
Comparing two schemes, the dynamic indication via the DCI could provide the better scheduling flexibility. For TB transmission over multiple slots, considering the retransmission overhead, dynamic indication is more suitable for TB transmission. The number of slots includes multiple TBoMS transmission occasions, i.e., TBoMS repetition.
Proposal 4: The number of slots for scheduled TB is dynamic indicated via DCI.  
Time domain resource determination and TBS determination
For  TBoMS time domain resource determination, PUSCH repetition type A like TDRA and PUSCH repetition type B like TDRA were discussed in the last meeting. Figure1 shows an example of both options. Three repetitions were assumed; 10 symbols are allocated for each repetition. For two options, except the difference of  RE allocation for TBoMS, the DMRS assumption for TBoMS would be different as well. For type A like TDRA, both PUSCH mapping type A and type B can be supported. For type B like TDRA, PUSCH mapping type B can be supported, or the DMRS position can be the same PUSCH mapping type A in the second and following slots. The intention of TBoMS time domain resource determination is not directly relevant to repetition type A or type B transmission, however it actually impacts the UE implementation on TBoMS. Considering the implementation complexity, PUSCH repetition type A-like resource determination is preferred.
[image: ]
Figure1: TBoMS time domain resource allocation
Proposal 5: PUSCH repetition type A-like resource determination scheme is supported.
For TB transmission in single slot, the TBS is based on the available REs in one slot. Now the TB processing over multi-slot, the TBS determined based on multiple slots. In last meeting, two approaches were discussed to determine the total available REs in all slots.
· 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.
The first approach could be associated with PUSCH repetition type B like resource determination, or the TDRA is indicated for each slot; the PUSCH mapping, SLIV values could be different from different slots. In another way, the second approach is matched with PUSCH repetition type A like resource determination. Comparing with two approaches, the first one provides the flexibilities for resource allocation with the complexity increase. The second one is simple and just re-using existing mechanism. 
Proposal 6: The same PUSCH mapping type and SLIV are applied to slots for TB transmission.
For the overhead consideration for TBS determination, we don’t see strong motivation to support per slot/symbol overhead indication, especially for the UL transmission. Option 1 is preferred for no additional signaling overhead is required.
· 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.
Proposal 7: Option 1 is supported for TBS determination.
TB processing scheme
During the discussion in the study phase, several TB processing schemes were discussed.   
· TB segmentation: only one CRC is attached to the TB, then performs the channel coding, rate matching, and mapping to the REs of the slots. Only part of the TB is mapping to each slot, and coded bits in each slot are not self-decodable
· CBG based TB processing: The TB is divided into serval smaller CBs, CRC is attached to each CB, channel coding is independently performed for each CB. The coded bits for each CB are mapping to the allocated slots.
· Slot bundling: Different RV is applied to each slot. The coded bits of the TB are transmitted in one slot, the data in one slot could be self-decodable. 
TB segmentation is the straightforward scheme, the issue is if the TB is not decoded correctly, then the whole TB will be retransmitted over multiple slots. If the number of slot for TB transmission is larger, re-transmission overhead is the concern. CBG based TB processing can avoid the overhead concern for re-transmission, only the failed CBG will be re-transmitted. For slot bundling, it’s similar as the repetition with the difference of TBS determination, and it’s easier to multiplexing with UCI comparing with TB segmentation. During the discussion in last RAN1 meeting, there were different understanding on TBoMS scheme from different companies, it could be better to clarify it first to facilitate the standardization work. 
Proposal 8: The terminology of TB processing over multiple slots needs to be clarified. It can down-select between TB segmentation and slot bundling.
Summary
In this contribution, we discuss the TB transmission over multiple slots and have the following proposals:
Proposal 1: Considering the maximum number of slots for TB transmission is 8.  
Proposal 2: TBoMS transmission occasion is specified in terms of the number of slots for one TB processed.
Proposal 3: For TB transmission over consecutive UL slots, repetition can be supported on top of TBoMS.
Proposal 4: The number of slots for scheduled TB is dynamic indicated via DCI.  
Proposal 5: PUSCH repetition type A-like resource determination scheme is supported.
Proposal 6: The same PUSCH mapping type and SLIV are applied to slots for TB transmission.
Proposal 7: Option 1 is supported for TBS determination.
Proposal 8: The terminology of TB processing over multiple slots needs to be clarified. It can down-select between TB segmentation and slot bundling.
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