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Introduction
In the RAN1 #104bis-e meeting, the TB processing over multiple slot PUSCH was discussed. The discussion focusing on time domain resource allocation, non-consecutive physical slots and redundancy version and rate-matching. Several agreements had been achieved [1]. 
In this contribution, we provide our views on the definition of TOT, RV and rate-matching of TBoMS.
Discussion
2.1 The definition of ToT and relationship with rate-matching
The concept of transmission occasions for TBoMS (ToT) are introduced to clarify the relations between transmission occasions and redundancy versions and refined in the last meeting. And two options of RV design for the TBoMS are agreed and needs to be down selected at this meeting. in addition, 3 options related to rate matching should be down selected at this meeting.

	[bookmark: _Hlk71221643]Working assumption
A transmission occasion for TBoMS (TOT) is constituted of at least one slot or multiple consecutive physical slots for UL transmission 
· FFS: whether the concept of TOT will be used for designing aspects related to signal generation, e.g., rate-matching, power control, etc.
· FFS: whether such concept will be specified or not.



During the discussion in the last meeting, the ToT was recommended to be used to facilitate further study of TBoMS. And the current working assumption of ToT represents a slot or multiple consecutive slots, which is more easy to descript the situation of TDD. But the current working assumption does not cover the case of multiple sets of consecutive slots to carry a single TBoMS, i.e. the un-consecutive slots carrying a single TB is precluded. Since current typical TDD configuration only have 2-3 consecutive uplink slots and one additional special slot in front of those uplink slots, the consecutive slot could be used for TBoMS are not too much and the performance of TBoMS could be limited due to limited consecutive slots. It is proposed to further study the un-consecutive slots for the TBoMS.

Proposal 1:
The un-consecutive slots, such as multiple sets of consecutive slots, carrying a single TB should be discussed. 

	Agreement:
· The structure of TBoMS will be according to only one of these two options (to be down-selected in RAN1#106-e)
· Option 3, if a design based on single RV is adopted. 
· Option 4, if a design based on different RVs is adopted. 
· FFS: other details, e.g., rate-matching, TBS determination, collision handling, etc. 
· The single RV is not constrained to have only the same coded bits in each slot or in each TOT
· The concept of TOT as per the corresponding Working assumption is used to define Option 3 and Option 4 and may or may not be used to design other details, e.g., rate-matching, TBS determination, collision handling and so on.

Agreement:
The following three options for rate-matching for TBoMS are considered for down-selection during RAN1 #106-e, where only one option will be selected:
· Option a: Rate-matching is performed per slot;
· Option b: Rate matching is performed continuously across all the allocated slot(s) per TOT;
· Option c: Rate matching is performed continuously across all the allocated slots/TOTs for TBoMS
Note: “rate-matching is performed per X” means that the time unit for the bit selection and bit interleaving is X. 
Note2: the above 3 options imply that the UL resource in the time unit may or may not be consecutive (depending on the given option) 




For the definition of a single TBoMS, option 3 and option 4 are agreed in the last meeting and should be down selected during this meeting. The original wording in the 104bis provide more accurate information to facilitate the discussion, as below,

· Option 3: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using a single RV. 
· Option 4: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using different RVs. 

From our understanding, the difference between option 3 and option 4 is using the single or multiple RVs for multiple TOTs. When the multiple RVs are adopted for multiple TOTs, it means that each RV could be one single repetition among the multiples. And specific RVs contain the information bits and could be decoded independently. But for the option 3, without additional repetition over the TBoMS, once the TOT which carries the information bits are missed, the whole TBoMS cannot be decoded. Additional enhancements to protect the information bits should be applied to the option 3. The option 4 is more easily to realized the protection of the information bits through indicated different RVs for specific TOTs. Then the option 4 is slightly preferred.

Proposal 2:
The option 4, a design based on different RVs is preferred.

For the rate matching, multiple slots should be considered to carry the encoded bits as much as possible. To be more efficient, the slots number should not equal to all the slots allocated to the TBoMS. Then the option b is more suitable. But considering the definition in the working assumption, single TOT contains only the consecutive slots, which limits the slot number used for the rate matching. The option b could be updated as below, 

· Option b’: Rate matching is performed continuously across all the allocated slots over X TOTs;

Proposal 3:
For the rate matching for TBoMS, the option b with all the allocated slot(s) per TOT is preferred.

And considering the situation of limited consecutive uplink slots for the TDD. The updated version is also proposed.

Proposal 4:
An updated version of option b should be considered for the further discussion.
· Option b’: Rate matching is performed continuously across all the allocated slots over X TOTs;

2.2 Retransmission 
Multiple slot PUSCH transmission allocates parts of transmission block into different slots. If each slot or TOT could be identified transmitted not correct, the retransmission of each slot or TOT could be feasible. And this may increase the efficiency of retransmission compared with retransmission of all the slots or TOTs for the PUSCH. CBG like the PUSCH transmission could be a starting point. 
[bookmark: _Hlk71567730]Proposal 5:
Per slot/TOTs retransmission could be considered for the retransmission of TBoMS.

Conclusions
In this contribution, we provide our views on the definition of TOT, RV and rate-matching of TBoMS.
The proposals are as below.
Proposal 1:
The un-consecutive slots, such as multiple sets of consecutive slots, carrying a single TB should be discussed. 

Proposal 2:
The option 4, a design based on different RVs is preferred.

Proposal 3:
For the rate matching for TBoMS, the option b with all the allocated slot(s) per TOT is preferred.

Proposal 4:
An updated version of option b should be considered for the further discussion.
· Option b’: Rate matching is performed continuously across all the allocated slots over X TOTs;

Proposal 5:
Per slot/TOTs retransmission could be considered for the retransmission of TBoMS.


References
[1] RAN1 Chair’s Notes, 3GPP TSG RAN WG1 Meeting #105-e e-Meeting, May 10th – 27th, 2021
[2] Draft Report of 3GPP TSG RAN WG1 #104-e, Online meeting, 25th January - 5th February 2021 
