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[bookmark: _Ref513464071]Introduction
In the RAN#94e plenary meeting, Option C was adopted for the determination of the index of the starting coded bit in a transmitted slot for TBoMS:
	Agreement:
· For the determination of the index of the starting coded bit in a transmitted slot for TBoMS:
· adopt option C at RAN#94e
· task RAN1 to work on the corresponding CR(s) for RAN#95e



In this contribution we discuss the UCI multiplexing details based on the RAN plenary decision and other remaining issues.
Discussion
UCI multiplexing 
During the RAN1#107 meeting, UCI multiplexing on a TBoMS PUSCH was agreed to be supported with timeline requirements and calculation of the coded modulation symbols left for further study: 
	Agreement
· For TBoMS, UCI is multiplexed on the individual overlapping slot for UL transmission in one carrier
· FFS: timeline requirements
· FFS: details on the calculation of the number of coded modulation symbols per layer for UCI multiplexing on a single TBoMS.
· Note: no new UCI multiplexing mechanism other than existing puncturing or rate-matching is introduced for TBoMS in Rel-17.


With the agreed Option C, for a slot allocated to TBoMS, 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. Thus, to not impact the coding performance of the TBoMS PUSCH, the UE needs to know prior to the mapping the PUSCH whether UCI will be multiplexed or not. The Rel-16 timeline constraint on whether to multiplex a UCI on PUSCH or not can be applied for the first slot of TBoMS PUSCH. 
Proposal 1:  Rel-16 timeline constraint to multiplex UCI on PUSCH is used to determine whether to multiplex UCI on TBoMS or not. 
Cancellation Indication
In Rel-16, when the UE receives an uplink cancellation indicating a higher priority transmission overlapping with some symbols of the PUSCH, the UE cancel the PUSCH transmission without resuming the transmission in non-overlapping symbols. This behavior was justified since the PUSCH transmission was limited to one slot and resuming the transmission will not increase the probability of correctly decoding the transport block. With TBoMS, the UE is using multiple slots to transmit the TB and cancelling one slot can still result on correctly decoding the TB. The UE can thus resume the TBoMS transmission after cancellation and use the remaining allocated slots for TBoMS.
Proposal 2: In case of uplink cancellation, the UE resumes the TBoMS transmission in the next allocated slot.
Mapping of TBoMS repetitions and its relation to DMRS bundling
Different mapping patterns can be considered for TBoMS repetitions. Two types of mapping for TBoMS repetitions (N=4, M=2) are shown in Figure 1. While Type 1 mapping follows non-interleaved mapping of repetitions of TBoMS, Type 2 mapping follows interleaved mapping of repetitions of TBoMS.
While Type 1 mapping offers compatibility with joint channel estimation, Type 2 mapping offers diversity gain and robustness against severe block fading. Type 1 mapping is also more suitable when joint channel estimation is enabled, allowing the gNB to decode TBoMS occasions. Thus we make the following proposal : 
Proposal 3: Support type 1(non-interleaved) when DMRS bundling is enabled and type 2 (interleaved) mapping for TBoMS repetitions when DMRS bundling is disabled shown in Figure 1
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[bookmark: _Ref83942821]Figure 1 Examples of TBoMS repetition mapping : Type 1 (non-interleaved mapping) vs. Type 2 (interleaved mapping) for N=4 (slots), M=2 (repetitions)
Available slot counting during a CG period for TBoMS repetitions
The proposal made in our companion contribution [2] is reproduced here. In Section 6.1.2.3.3 of the draft specification of TS 38.214 [3], the sentence “The UE is not expected to be configured with the time duration for  transmissions larger than the time duration derived by the periodicity P.” is missing. The sentence indicates that the number of TBoMS repetitions should not exceed the number of available slots during a configured grant (CG) period. The proposal here is to insert the sentence in TS 38.214 in Section 6.1.2.3.3 as shown below.
	6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
...
- 	Any transmission occasion n associated with RV=0, and for which n mod N =0, if the configured RV sequence is {0,3,0,3} or {0,0,0,0}.

The UE is not expected to be configured with the time duration for  transmissions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available in a slot for the PUSCH transmission of TB processing over multiple slots is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.


Proposal 4 : For TBoMS, the UE is not expected to be configured with for N∙K transmissions larger than the time duration derived by the periodicity P.
Conclusion
In this contribution, the following proposals are made:
Proposal 1:  Rel-16 timeline constraint to multiplex UCI on PUSCH is used to determine whether to multiplex UCI on TBoMS or not. 
Proposal 2: In case of uplink cancellation, the UE resumes the TBoMS transmission in the next allocated slot.
Proposal 3: Support type 1(non-interleaved) when DMRS bundling is enabled and type 2 (interleaved) mapping for TBoMS repetitions when DMRS bundling is disabled shown in Figure 1
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Figure 1 Examples of TBoMS repetition mapping : Type 1 (non-interleaved mapping) vs. Type 2 (interleaved mapping) for N=4 (slots), M=2 (repetitions)
Proposal 4 : For TBoMS, the UE is not expected to be configured with for N∙K transmissions larger than the time duration derived by the periodicity P.
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