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Introduction
During earlier meetings, the following agreements have been achieved on TB over multi-slot PUSCH for PUSCH coverage enhancement.
Conclusion
There is no consensus in RAN1 on whether the index of the starting coded bit in the circular buffer should be expressed as function of the lifting size .

Agreement
The Rel-16 per-slot transmission occasion definition is re-used for transmission power determination for TBoMS.

Conclusion 
· Configuration and/or indication of priority of TBoMS transmission is up to gNB. 
· No new TBoMS-specific collision handling and dropping rules are introduced.

Agreement
The following text proposal for TS 38.213, Clause 9.2.6, should be is adopted.
	9.2.6       PUCCH repetition procedure
<omitted text>
If a UE would transmit a PUCCH over a first number [image: ] of slots and the UE would transmit a PUSCH with repetition Type A or a TB processing over multiple slots over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.
<omitted text>



Conclusion
Existing rules can be reused for UCI multiplexing on PUSCH in case of TBoMS and UL CA scenario.

Agreement 
A UE that supports TBoMS supports all values of N defined for TBoMS, and a UE that supports TBoMS repetition supports all values of M defined for TBoMS repetition.
 
Agreement
The use of TBoMS for HD-FDD UE with counting on available slot is supported.
Note: existing mechanism as in AI8.8.1.1 should be applied for this case

Agreement
1. For CG-PUSCH transmissions of TBoMS, the UE is not expected to be configured with the time duration for the N*M transmissions larger than the time duration derived by the periodicity P. 
In this contribution, we further discuss detailed schemes of TB over multiple slots.       
Rate matching and slot puncturing
For the rate-matching of TBoMS, we have decided that bit interleaving is performed per slot. It is agreed that 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.

[image: ]
Figure1. Selecting bits for all slots before the UCI multiplexing

Further on the rate matching determination, the starting bits of the next slot should remove the filler bits to allow better coded bits distribution among slots.
Base on the discussion of last meeting, text proposal for 38.212 is put forward:
The index of the starting coded bit in the circular buffer for the -th slot of a single TBoMS, i.e., , is calculated as 
		


Where:
· Where  is equal to the total number of coded bits available for transmission of the TB in the -th slot allocated for TBoMS, without UCI multiplexing, plus filler bits present in that slot.
· N is the number of slots allocated for TBoMS.
In principle, the method can be adopted and editor can choose to implement the ratemathing in the specification.
Proposal 1: Filler bits are considered in the description of the solution in the specification for starting bits determination of each slot for TBoMS.
RV for TBoMS repetition 
It is agreed that the TBoMS repetition can also be supported. To reuse the TDRA for repetition type A indication, the repetition factor M is indicated by the configured number of slots. The N is additionally introduced into the TDRA entries. This scheme now can better fit into the type A repetition mechanism. The additional RRC parameter have quite limited change.
For our point of view, TBoMS repetition can be mapped RV to the TBoMS level. The current specification would mean the RVs should be cycling around the fixed sequences and same as that for repetition Type A. In the spec, the RV cycling is reusing the transmission occasion concept. 
However, it is not clear what the RV is apply to TBoMS in the table 6.1.2.1-2 is not clear if the RV is for the repletion of TBoMS. 
Thus, we suggest to have clarification of in the following TP.
Proposed TP1 for 6.1.2.1 38.214.
……
For a PUSCH transmission scheduled by DCI format 0_1, or 0_2, or 0_0 with CRC scrambled by TC-RNTI, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to table 6.1.2.1-2. 
For a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to the first row of Table 6.1.2.1-2. 
Table 6.1.2.1-2: Redundancy version for PUSCH transmission
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion (repetition Type A)  or repetition of TB processing over multiple slots) or nth actual repetition (repetition Type B)

	
	((n-(n mod N))/N) mod 4 = 0
	((n-(n mod N))/N) mod 4 = 0
	((n-(n mod N))/N) mod 4 = 0
	((n-(n mod N))/N) mod 4 = 0

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3



Conclusions
In this contribution, we discussed further details of techniques for PUSCH coverage enhancement with TB size over multi-slot (TBoMS). In summary, we have the following proposal and TP:   
Proposal 1: Filler bits are considered in the description of the solution in the specification for starting bits determination of each slot for TBoMS.
Proposed TP1 for 6.1.2.1 38.214.
……
For a PUSCH transmission scheduled by DCI format 0_1, or 0_2, or 0_0 with CRC scrambled by TC-RNTI, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to table 6.1.2.1-2. 
For a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to the first row of Table 6.1.2.1-2. 
Table 6.1.2.1-2: Redundancy version for PUSCH transmission
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion (repetition Type A)  or repetition of TB processing over multiple slots) or nth actual repetition (repetition Type B)

	
	((n-(n mod N))/N) mod 4 = 0
	((n-(n mod N))/N) mod 4 = 0
	((n-(n mod N))/N) mod 4 = 0
	((n-(n mod N))/N) mod 4 = 0

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3
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