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Introduction
In the last RAN1 meeting (R1-106-e), the implementation procedure of TBoMS was debated and the following agreements was made [1]:
Agreement
The number of slots allocated for TBoMS is counted based on the available slots for UL transmission. 
· The determination of available slots for PUSCH repetition type A, as defined in AI 8.8.1.1, is reused.
· Note: Available slots for FDD or SUL could be revisited according to discussion in AI 8.8.1.1
Agreement
Allocating resources for TBoMS in the special slot in TDD is possible according to the agreed time domain resource determination for TBoMS.
· No further optimization to allocate resources for TBoMS in the special slot is supported.
Agreement
TBoMS is supported for both configured grant and dynamic grant.
Agreement 
To calculate   for TBS determination, at least the scaling factor value =N is supported, where N is the number of allocated slots for a single TBoMS.
FFS: whether further values 1<K<N are supported.
FFS: details related to the indication of .
Note: No supporting the case K=1 for a single TBoMS.
Agreement
Repetitions of a single TBoMS are supported, where:
· The number of configured repetitions is denoted by M, i.e., the total number of allocated slots for TBoMS repetition is M*N.
· Note: M*N is no more than the max number of repetitions agreed for repetition Type A enhancement in agenda 8.8.1.1
· Available slot determination is according to existing agreements.
· The number and location of allocated symbols within an allocated slot for TBoMS transmission are the same among all repeated single TBoMS.
· FFS other aspects of TBoMS repetitions, e.g.:
· Details of time domain resource indication.
· Supported values for the number of TBoMS repetitions.
· How to indicate the number of TBoMS repetitions.
· Interactions with frequency hopping and precoder cycling across the M groups of N allocated slots for each single TBoMS repetition.
· Whether RV indices should be cycled across the M groups of N allocated slots for each single TBoMS repetition.
· Details of TBoMS retransmissions.
· Potential MAC layer impact, but should be decided by RAN2
Note: No additional dropping rule optimization will be introduced other than dropping rules for single TBoMS transmission. 
Agreement
The UE determines whether or not to drop a slot determined as available for TBoMS transmission according to Rel-15/16 PUSCH dropping rules, where the dropped slot is still counted in the N allocated slots for the single TBoMS transmission.
FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)
Working Assumption
Single TBoMS structure of Option 3 is selected
· Option 3: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using a single RV. 
· FFS: how the single RV is rate matched across single or multiple TOTs, e.g., rate matched for each TOT, rate matched for all the TOTs, rate matched for each slot and so on. 

TB processing over multi-slot (TBoMS)
TBoMS is mainly motivated to enhance coverage by spreading the TB on multiple slots and reducing the higher layer load. Sustained scheduling of single TB belonging to cell edge UEs over multiple slots will ensure the coverage.  The benefits of using TBoMS was demonstrated in many of the contributions. In this document we discuss about the pending issues on the TBoMS. 

Implementation issues of TBoMS
In R1-106-e meeting, the agreement was made on TBoMS structure, i.e., Option 3 is considered as a working assumption. This working assumption allows to transmit the TBoMS PUSCH data on single RV across the slots of single TBoMS. The single RV approach with continuous bit selection across the slots should be adopted as it is clear that self-decodability on each slot is difficult because of the higher TBS in TBoMS. In this approach, the starting bit index of the RV allocated in the given slot is shifted based on the bits allocated in the preceding slot as shown in the figure Fig 1. 
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Fig. 1. Rate matching and bit-selection approach.

The bits are selected continuously and allocated onto the resources of slots. The process of single RV and continuous bit selection is carried out within one TBoMS. As self-decodability is not ensured with multi RV approach, single RV with continuous bit selection approach should be adopted because of its simplicity. 
Proposal 1: Single RV based working assumption should be adopted for single TBoMS and the bit selection is carried out continuously across the slots. 
In case of multiple code-blocks (CB), it is preferred to transmit all the code-blocks on each slot partially (or completely). The information corresponding to whole TB is expected to be transmitted on each slot. In this process, equal number of bits are selected from each CB to fit in the resources of each slot. This approach mainly helps in case of slot dropping. If a slot is expected to be dropped, then partial data of each CB is lost which has least effect on TB failure. On other hand continuous CB allocation of one after another across slots sometimes may result in one CB decoding failure as the slot containing CB is dropped, which will eventually leads to complete TB failure. Thus the continuous CB allocation will result in higher latencies. So we prefer to transmit all CBs with small information in each slot which has low impact in case of slot dropping.
Proposal 2: All the CBs corresponding to the TB as part of single TBoMS is expected to be transmitted on each slot partially (or completely).
The complete procedure of multiple CB transmission on single TBoMS is presented in Fig.2. TBS determination is agreed and the TB is conveyed by MAC to PHY. TB is separated into multiple code-blocks according to existing procedure in TS 38.212. In case of more than one CB transmission, bits of each CB is selected and accommodated in each slot with equal share in resources. The selected bits from the CB for each slot are interleaved and allocated to the resources in the slot. This approach reduces the burden on the hardware as against the interleaving per-all-slot basis and maintains consistency with the current existing specs and hardware design. In order to maintain the continuity with the legacy releases, an enhancement in rate-matching parameters is needed for per-slot based RM. In TS 38.212, G is generally defined as the total number of coded bits available for the transmission of Transport block. However to facilitate the rate-matching per-slot basis in TBoMS scenario, G has to be defined as the total number of coded bits available for the transmission of transport block in a slot. This will allow to be consistent with the legacy operation of RM using the parameter G. In such a case, UCI multiplexing can be carried out similar to legacy operation. As we define G as the parameter for each slot, it is more flexible to perform UCI multiplexing at each slot similar to that R-15/16 PUSCH repetition type-A. 
Proposal 3: Bits which are selected from each CB for the given slot are interleaved in per-slot basis to maintain consistency with existing specs and current hardware design.
Proposal 4: Rate matching per slot is supported for TBoMS.
Proposal 5: UCI multiplexing and collision handling on the slots enabled for TBoMS can be carried out similar as legacy approach in R15/16 repetition type A.
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Fig 2. Rate-matching and interleaving per-slot basis for single TBoMS with multiple CBs.



3. Conclusions
In this report, we discuss the mechanism of the operation for TB over multi-slot. The following proposals are made:
Proposal 1: Single RV based working assumption should be adopted with continuous bit selection across slots in single TBoMS.
Proposal 2: All the CBs corresponding to the TB as part of single TBoMS is expected to be transmitted on each slot partially (or completely).
Proposal 3: Bits which are selected from each CB for the given slot are interleaved in per-slot basis to maintain consistency with existing specs and current hardware design.
[bookmark: _GoBack]Proposal 4: Rate matching per slot is supported for TBoMS.
Proposal 5: UCI multiplexing and collision handling on the slots enabled for TBoMS can be carried out similar as legacy approach in R15/16 repetition type A.
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