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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 time domain resource allocation, TBS determination and retransmission of the enhancements of TB processing over multi-slot PUSCH.
Discussion
2.1 Time domain resource indication
In the 104e meeting, two options were agreed for further discussion for the time domain resource indication [2]. But in the last meeting, there were no consensus on this topic. The main concerns are focused on repetition type B like indication and the utilization of uplink symbols in the special slots. 

	#104e Agreement:
· Consider one or two of the following options as starting points to design time domain resource determination of TBoMS
· PUSCH repetition type A like TDRA, i.e., the number of allocated symbols is the same in each slot.
· PUSCH repetition type B like TDRA, i.e., the number of allocated symbols in each slot can be different


Both PUSCH repetition type A and type B indications have been already specified. And the indication mechanisms could be reused without much specification efforts for TB processing over multi-slot PUSCH. The specification impacts or efforts could be similar for both indication mechanisms. If the resource is enough, both cases could be supported.
But from the complexity of implementation and use cases, the type A like TDRA indication could cover most slot-level cases of TB processing over multi-slot PUSCH and parts of the symbol-level use cases. In the SI phase, the slot level is prioritized since that the time domain resources in one slot should be fully used to achieve the best coverage. And the sub-slot transmissions are only considered to reduce the latency or improve the flexibility. 
In this meeting, at least the repetition type A like TDRA should be agreed as the baseline for the progress. Then further discussion on how to indicate the uplink symbols in the special slots are encouraged, either based on the repetition Type A or Type B like TDRA.
[bookmark: _Hlk71567668]Proposal 1:
The repetition Type A like TDRA should be supported as the baseline for the time domain resource indication for TBoMS.

Proposal 2:
The indication of uplink symbol in the special slots should be supported, either based on repetition Type A or Type B like indication. 
2.2 Non-consecutive physical slots
In the last meeting, the agreements on non-consecutive physical slots have been achieved with details for further discussion.

	[bookmark: _Hlk69477917][bookmark: _Hlk69480891]Agreement:
Non-consecutive physical slots for UL transmission can be used to transmit TBoMS at least for unpaired spectrum.
· How TBoMS is transmitted over non-consecutive physical slots for UL transmission for unpaired spectrum is to be discussed further. 
· Whether and how non-consecutive physical slots for UL transmission can be used to transmit TBoMS for paired spectrum and SUL band as well, is to be discussed further.




For the details on how to transmit the TBoMS over non-consecutive physical slots for the UL transmissions in the 1st bullet, the physical slots should be counted at least based on the semi-static configured uplink slots. For the current deployed macro cell networks, which should be the intended using scenarios of coverage enhancement, the dynamic change of uplink and downlink slots or symbols are not necessary considering the interference issue. Then whether the dynamic change should be considered could be discussed further. 
In the paired spectrum and SUL, the consecutive slots are sufficient. The necessity of support non-consecutive slots is not that much as for unpaired spectrum. For the paired spectrum and SUL band, the consecutive slot transmission should be considered as the baseline. And the interruption or insertion due to the transmission such as SRS, PUCCH could be further studied based on that. 
[bookmark: _Hlk71567674]Proposal 3:
For the non-consecutive physical slots for UL transmission in the unpaired spectrum, the semi-static configured uplink slots should be the starting point. The dynamic change of uplink and downlink slots and symbols should be for further discussion. 
Proposal 4:
For the paired spectrum and SUL band, the consecutive slots transmission or allocations should be the baseline. And the insertion or interruption of PUCCH and SRS should be further studied.

2.3 Redundancy version and rate-matching
The concept of transmission occasions for TBoMS are introduced to clarify the relations between transmission occasions and redundancy versions. And four options are agreed for further discussion. 

	[bookmark: _Hlk71221643]Working Assumption
The concept of transmission occasion for TBoMS (TOT) is utilized for the purpose of discussion, where a TOT is constituted of time domain resources which may or may not span multiple slots
· FFS: details, whether multiple slots which constitute a TOT are consecutive or non-consecutive physical slots for UL transmissions
· FFS: other details. 
· FFS: whether such concept will be specified or not.
Agreements:
For the definition of a single TBoMS, down select among the following options:
· Option 1: Only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using a single RV. 
· FFS: whether and how the single RV is rate matched across the TOT, e.g., continuous rate-matching across the TOT, rate matched for each slot and so on.
· Option 2: Only one TOT is determined for a TBoMS. The TB is transmitted on the TOT using different RVs.
· FFS: how RV index is refreshed within the TOT, e.g. after each slot boundary, at every jump between two non-contiguous resources, if any, and so on. 
· 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. 
· Option 4: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using different RVs. 
· FFS: whether and how RV index is refreshed within one TOT, e.g. after each slot boundary, at every jump between two non-contiguous resources, if any, and so on. 
· FFS: the exact TBS determination procedure. 
· FFS: whether a single TBoMS can be repeated or not.
· FFS: other implications, e.g., power control, collision handling and so on. 




In this agreement, the option 1,2 and option 3,4 do not have much differences considering that the transmission occasion could represents single or multiple slots for example. In the option 1, the TB size is determined basing on the single TOT and would be transmitted in the TOT with single RV. For the option 3, the TB size is determined based on multiple TOTs and would be also transmitted on the same amount transmission occasions. If the TOT in the option 1 contains multiple slots, it would be equal to the option 3 that each TOT represents single slot. It is similar with the option 2 and option 4. But once the TOT represents a single slot in the option 2, sub-slot transmissions with multiple RVs would be further discussed and a potential new mapping rule should be design to support this case. From the points of both complexities and sub-slot transmission in the coverage enhancement scenario, the option 2 should be de-prioritized.

[bookmark: _Hlk71567682]Observation 1: 
The option 1,2 and option 3,4 have some similarities.

Proposal 5:
Support option 1, 2 and 4 for further study.

2.3 TBS determination
Both determination of N_info and N_oh_PRB were discussed in the RAN1 #104 meeting. 

	
Agreements:
One or two of the following approaches will be considered as a starting point to decide how NInfo for TBoMS is calculated (aiming for down selection in RAN1 #104-bis-e):
· Approach 1: Based on all REs determined across the symbols or slots (FFS whether symbols or slots are used) over which the TBoMS transmission is allocated
· Approach 2: Based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated, scaled by K≥1.
· FFS: the definition of K
Note: L is the number of symbols determined using the SLIV of PUSCH indicated via TDRA
FFS: impacts and further details if repetitions of TBoMS is supported.
FFS: whether the symbols over which the TBoMS transmission is allocated are the same or can be different from the symbols over which the TBoMS transmission is performed, and details on how to handle such scenarios.

Agreements:
One or two of the following options will be considered (aiming for down-selection in RAN1#104b-e) to calculate NohPRB for TBoMS:
· Option 1: NohPRB is assumed to be the same for all the slots over which the TBoMS transmission is allocated and can be configured by xOverhead as in Rel-15/16.
· Option 2: NohPRB is calculated depending on both xOverhead and the number of symbols or slots (FFS whether symbol or slot are used) over which the TBoMS transmission is allocated.
· FFS: if either the number of symbols or the number of slots is used. 
· FFS: if xOverhead is separately configured from the one in Rel-15/16.
FFS: impacts and further details if repetitions of TBoMS is supported.
FFS: whether the symbols allocated over which the TBoMS transmission is allocated are the same or can be different from the symbols over which the TBoMS transmission is performed.




For the determination of N_info, as we mentioned during the meeting, the Approach 1 has the most general scope and unquestionable right if the symbols are allocated for the TBoMS. As all the REs over the allocated symbols should be used to calculate the information bit size. The Approach 2 is a more specific mechanism using L*K to express the total symbols allocated for TBoMS and L is indicated via TDRA. Considering that collisions could happen between TBoMS and other uplink/downlink transmissions, the symbols over which the TBoMS are allocated cannot be exactly the same as TBoMS transmission performed. REs and symbols allocated for the other usage should be removed from the allocation of TBoMS allocation. 

[bookmark: _Hlk71567695]Proposal 6: 
The symbols over which the TBoMS transmission is allocated can be different from the symbols over which the TBoMS transmission is performed, considering collisions would happen between TBoMS and other transmissions.

In addition, as one of the benefits of the TBoMS is to reduce the code rate of transmission, there is no need to perform repetition and TBoMS at same time.

[bookmark: _Hlk71567701]Proposal 7:
There is no need to support the repetition of TBoMS.

In the case of fully use of special slot, both approaches could work but with slight differences. In the TDD configuration of 7D1S2U and the special slot is in the configuration of 6D6F4U, the special slot and 2 uplink slots could be configured for the TBoMS. And considering the collision rules or the available symbols for the TBoMS, the total 4+14*2 =32 symbols could be used. In this approach, the flexible symbols could not be counted since those symbols are used to cover the round trip time. And only RRC configure uplink symbols or slots could be considered as available resources. In the Approach 2, L could be configured as 8 symbols or even larger and K could be set as 4, in which at least 32 symbols could be indicated for TBoMS. Considering the process latency for the transport block, the number of slots in Approach 1 and the value of K in Approach 2 should be limited.

[bookmark: _Hlk71567713]Observation 2:
Both Approach 1 with slot level allocation and Approach 2 could be used for the indication of special slot resources in the TBoMS, considering further collision rule or definition of available resources.

[bookmark: _Hlk71567719]Proposal 8:
The Approach 1 should be further discussed based on the counting of slots. 

Proposal 9:
Considering the process delay, the slot number in Approach 1 and the K value in Approach 2 should be limited.

The overhead per PRB N_oh_PRB should be counted based on the actual used symbols and slots. For the integral slot, the N_oh_PRB could be reused according to the RRC configuration. But for the symbols used for TBoMS which less that 14 symbols, the overhead per PRB should be counted considering the actual allocated symbols. Both scaling according to the symbols or values mapped to specific symbol numbers could be considered. The xOverhead corresponding to specific number of symbols could be considered.

[bookmark: _Hlk71567726]Proposal 10:
The overhead per PRB N_oh_PRB should be counted based on the actual used symbols and slots. 
· For the integral, N_oh_PRB could be reused
· For the symbols less than 14, the N_oh_PRB should be counted based on the actual used symbols.
· A mapping between N_oh_PRB and symbols could be considered


2.4 Retransmission 
Multiple slot PUSCH transmission allocates parts of transmission block into different slots. If each slot could be identified transmitted correctly, the retransmission of each slot could be feasible. And this may increase the efficiency of retransmission compared with retransmission of all the slots of the PUSCH. CBG like the PUSCH transmission could be a starting point. 
[bookmark: _Hlk71567730]Proposal 11:
Per slot retransmission should be considered for the retransmission of multiple slot PUSCH transmission.

Conclusions
In this contribution, we provide our views on the time domain resource allocation, TBS determination and retransmission of the enhancements of TB processing over multi-slot PUSCH. The observations and proposals are as below.
Observation 1: 
The option 1,2 and option 3,4 have some similarities.

Observation 2:
Both Approach 1 with slot level allocation and Approach 2 could be used for the indication of special slot resources in the TBoMS, considering further collision rule or definition of available resources.

Proposal 1:
The repetition Type A like TDRA should be supported as the baseline for the time domain resource indication for TBoMS.

Proposal 2:
The indication of uplink symbol in the special slots should be supported, either based on repetition Type A or Type B like indication. 

Proposal 3:
For the non-consecutive physical slots for UL transmission in the unpaired spectrum, the semi-static configured uplink slots should be the starting point. The dynamic change of uplink and downlink slots and symbols should be for further discussion. 

Proposal 4:
For the paired spectrum and SUL band, the consecutive slots transmission or allocations should be the baseline. And the insertion or interruption of PUCCH and SRS should be further studied.

Proposal 5:
Support option 1, 2 and 4 for further study.

Proposal 6: 
The symbols over which the TBoMS transmission is allocated can be different from the symbols over which the TBoMS transmission is performed, considering collisions would happen between TBoMS and other transmissions.

Proposal 7:
There is no need to support the repetition of TBoMS.

Proposal 8:
The Approach 1 should be further discussed based on the counting of slots. 

Proposal 9:
Considering the process delay, the slot number in Approach 1 and the K value in Approach 2 should be limited.

Proposal 10:
The overhead per PRB N_oh_PRB should be counted based on the actual used symbols and slots. 
· For the integral, N_oh_PRB could be reused
· For the symbols less than 14, the N_oh_PRB should be counted based on the actual used symbols.
· A mapping between N_oh_PRB and symbols could be considered

Proposal 11:
Per slot retransmission should be considered for the retransmission of multiple slot PUSCH transmission.
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