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Introduction
In RAN1#107-e meeting, multiple agreements were reached on TBoMS[1]. And the scheme of UCI multiplexing on TBoMS was agreeed in RAN94 meeting.  
In this contribution, we discuss the remaining issues of TB processing over multi-slot aspects and give our proposals.
TB processing over multi-slot
TBoMS PUSCH transmission with configured grant
In RAN1#106-e meeting [2], it was agreed that TBMoMS is supported for both configured grant and dynamic grant. According to the specification, there are two type configured grants, i.e., configured grant type 1 and configured grant type 2. For TBoMS transmission with configured grant type 2, the number of slots for TBoMS is indicated via the TDRA field in the activation DCI. As for TBoMS transmission with configured grant type 1, the time domain resource allocation is highly depending on the progress of PUSCH repetition type A enhancement, i.e., whether introduce new TDRA table for CG type 1 with parameter numberOfRepetition. In RAN1#107-e meeting, it was agreed that parameter repK-r17 will be used to indicate 32 repetitions for configured grant type 1 and type 2, parameter numberOfRepetition in a new TDRA table is not introduced for configured grant type 1. 
Similarly, for TBoMS PUSCH transmission with configured grant type1, there are two approaches to indicate the time domain resource allocation. 
· Option1: introduce parameter numberOfSlotsTBoMS-r17 in a new TDRA table for CG type 1
In legacy release, the time domain resource allocation for CG type 1 will follow the rules for DCI format 0_0 on UE specific search space, the pusch-TimeDomainAllocationList provided in pusch-Config or in pusch-ConfigCommon will be used, any change of pusch-TimeDomainAllocationList will impact other PUSCH transmission via the dynamic grant. One way to avoid impacting DCI format 0_0 is to define the new TDRA table, which is similar as supporting CG type 2 for repetition B in Rel-16, pusch-TimeDomainResourceAllocationListDCI-0-1/2.
· Option 2: introduce RRC parameter numberOfSlotsTBoMS-r17 in ConfiguredGrantConfig
To indicate the number of slots allocated for a single TBoMS transmission with configured grant CG type 1, the parameter numberOfSlotsTBoMS-r17 is introduced in ConfiguredGrantConfig. And this parameter is only applicable to CG type 1 PUSCH, the parameter repK-17 is reinterpreted as the repetition number of TBoMS. The limitation of total slots allocated for TBoMS repetition is still valid, i.e., 32 available slots.
Comparing the Option 1 and Option 2, the option 2 has less standard impact, and most of existing parameters are reused. Thus, the Option 2 is slightly preferred.
Proposal 1: For type 1 configured grant, introduce IE numberOfSlotsTBoMS-r17 in ConfiguredGrantConfig to indicate the number of allocated slots for TBoMS
· Parameter repK-r17 is to indicate the repetition number of TBoMS
· The total number of slots allocated for TBoMS, i.e.,  numberOfSlotsTBoMS-r17* repK-r17, is not larger than 32
If TBoMS repetition with configured grant type 1 is supported, the following agreements made for CG type 2 on initial transmission restriction can be applied to CG type 1 as well.
	Agreement [2]
For a configured grant type 2, if M=1, or if M>1 and the configured grant is configured with startingFromRV0 set to 'off', the initial transmission of the transport block may only start at the first slot of the N*M slots determined as available for PUSCH transmission of TBoMS. Otherwise, the initial transmission of the transport block may start at
- The first slot of the N*M slots determined as available for PUSCH transmission of TBoMS if the configured RV sequence is {0,2,3,1},
- The first slot of any of the M groups of N slots determined as available for PUSCH transmission of TBoMS associated with RV=0, if the configured RV sequence is {0,3,0,3} or {0,0,0,0}.
Note: It is up to Editor to decide how to capture these rules.


Proposal 2 The initial transmission of a transport block for TBoMS with configured grant type 1 is the same as the agreed restriction on configured grant type 2.
TBoMS rate matching
In RAN#94 meeting, the Option C was agreed for bit selection for each transmitted slot for TBoMS. With this agreement, the rate matching across slots in the single TBoMS is not allowed, the puncture operation is applied in the overlapped slot if UCI is multiplexing on TBoMS PUSCH.
	· 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.


 According to FL suggestions in [3], discussing the following issues would be helpful to facilitate the progress in the coming meeting. 
	Aspect 1 - The definition of G and E for TBoMS (no UCI multiplexing considerations here, please check the next part for this)
Aspect 1 – Alt 1.  is redefined as the total number of coded bits available for transmission of the transport block in a slot
Aspect 1 – Alt 2. A new variable  is introduced, only for TBoMS, defined as the total number of coded bits available for transmission of the transport block in a slot


For the first issue whether introduce new parameter or re-use existing parameter G, for both the Alt 1 and Alt 2, it’s just about how to revise the specification, there is no impacts on the implementation. Alt 1 impacts on the specification is minor. Reinterpretation of parameter G is only for TBoMS, Non-TBoMS operation is not impacted.
Proposal 3: Parameter G is reinterpreted for TBoMS as the total number of coded bits available for transmission of the transport block in a slot.
	Aspect 2 - The value of G and E for TBoMS (or, alternatively, the value of H)
Aspect 2 – Interpretation 1. The starting index of circular buffer is determined assuming no UCI multiplexing, but the number of bits being selected in bit selection (value E) is determined considering UCI multiplexing.
Aspect 2 – Interpretation 2. The starting index of circular buffer is determined assuming no UCI multiplexing, and the number of bits being selected in bit selection (value E) is determined assuming no UCI multiplexing.


For the second issue, the Interpretations are related to how to understand the G in Section 5.4.2.1 and G in section 6.2.7 of TS38.212. According to our understanding, the two Gs are not the same. the parameter G in section 5.4.2 is the same as   in section 6.2.7. The coded bits of a TB should not change whatever the UCI bits is multiplexing on PUSCH or not. Similarly, for TBoMS, the coded bits in a slot are determined without considering the UCI multiplexing, i.e., the interpretation 2. And the current specification for UCI on PUSCH can be reused, if the HARQ-ACK is no larger than 2bits, puncture is applied; otherwise, the rate matching is applied in the overlapped slot. For interpretation 1, the UCI is considered to determine the coded PUSCH bits in the slot, it’s not clear whether the HARQ-ACK bits number is considered or not. If HARQ-ACK bits no larger than 2bits is the same handling as CSI or ACK bits larger than 2, which means the PUSCH bits will rate match around the UCI bits, this is new multiplexing scheme comparing existing UCI multiplexing solutions. Otherwise, if HARQ-ACK bits no larger than 2bits is separated considered, following legacy design, HARQ-ACK bits puncture the PUSCH bits, it means the coded bit selection doesn’t consider the UCI multiplexing which is not aligned with the meaning of Interpretation 1.
Proposal 4: Adopt Interpretation 2 for TBoMS rate mathiching, i.e., the starting index of circular buffer is determined assuming no UCI multiplexing, and the number of bits being selected in bit selection (value E) is determined assuming no UCI multiplexing.
	Aspect 3 – Handling of the filler bits in TBoMS
Aspect 3 – Direction 1. Filler bits are considered to pre-determine the index of the starting bit for each allocated slot for TBoMS, to ensure no overlap exists between bit sequences transmitted over consecutive slots.
Aspect 3 – Direction 2. Filler bits are not considered to pre-determine the index of the starting bit for each allocated slot for TBoMS and overlap between bit sequences transmitted over consecutive slots is allowed.


The last issue is how to consider the filler bits in bit selection. The Direction 1 is more aligned with agreements made in RAN plenary, there are no overlapped coded bits in the consecutive slots. In addition, the coded bits are selected in sequence which is friendly to UE implementation.  
Proposal 5: Direction 1 is adopted for filler bits handling in TBoMS, i.e., Filler bits are considered to pre-determine the index of the starting bit for each allocated slot for TBoMS, to ensure no overlap exists between bit sequences transmitted over consecutive slots.
Summary
In this contribution, we discuss the TB transmission over multiple slots and have the following proposals:
Proposal 1: For type 1 configured grant, introduce IE numberOfSlotsTBoMS-r17 in ConfiguredGrantConfig to indicate the number of allocated slots for TBoMS
· Parameter repK-r17 is to indicate the repetition number of TBoMS
· The total number of slots allocated for TBoMS, i.e.,  numberOfSlotsTBoMS-r17* repK-r17, is not larger than 32
Proposal 2 The initial transmission of a transport block for TBoMS with configured grant type 1 is the same as the agreed restriction on configured grant type 2.
Proposal 3: Parameter G is reinterpreted for TBoMS as the total number of coded bits available for transmission of the transport block in a slot.
Proposal 4: Adopt Interpretation 2 for TBoMS rate mathiching, i.e., the starting index of circular buffer is determined assuming no UCI multiplexing, and the number of bits being selected in bit selection (value E) is determined assuming no UCI multiplexing.
Proposal 5: Direction 1 is adopted for filler bits handling in TBoMS, i.e., Filler bits are considered to pre-determine the index of the starting bit for each allocated slot for TBoMS, to ensure no overlap exists between bit sequences transmitted over consecutive slots.
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