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Introduction
In the RAN1 #106e meeting, the TB processing over multiple slot PUSCH was discussed. The discussion focusing on the single TBOMS structure, bit interleaving and repetitions. A few agreements and conclusions have been achieved [1]. 
In this contribution, we provide our views on the single TBOMS structure, repetition and related procedures.
Discussion
In the 106e meeting, single TBoMS structure using a single RV was approved as a working assumption. And the repetition of TBoMS is also agreed.

	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. 

Agreement
Repetitions of a single TBoMS are supported, where:
1. The number of configured repetitions is denoted by M, i.e., the total number of allocated slots for TBoMS repetition is M*N.
0. Note: M*N is no more than the max number of repetitions agreed for repetition Type A enhancement in agenda 8.8.1.1
1. Available slot determination is according to existing agreements.
1. The number and location of allocated symbols within an allocated slot for TBoMS transmission are the same among all repeated single TBoMS.
1. FFS other aspects of TBoMS repetitions, e.g.:
3. Details of time domain resource indication.
3. Supported values for the number of TBoMS repetitions.
3. How to indicate the number of TBoMS repetitions.
3. Interactions with frequency hopping and precoder cycling across the M groups of N allocated slots for each single TBoMS repetition.
3. Whether RV indices should be cycled across the M groups of N allocated slots for each single TBoMS repetition.
3. Details of TBoMS retransmissions.
3. 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.

Conclusion
Bit interleaving performed per ToT is precluded, and ToT will not be used in further discussion.





Single TBoMS structure

For the working assumption, multiple TOTs are determined for a TBOMS, and the TB transmitted in the single TBOMS uses a single RV. One of the understandings of TOT is multiple slots. It is straightforward to replace the TOT with multiple slots in the working assumption and TBoMS could work. Also, it was concluded that TOT will not be used in the further discussion. Then the working assumption could be confirmed with a bit modification that the TOT could be replaced with multiple slots. For the FFS part of the working assumption, there is no need to further discuss. It is clear that a single RV is used for the TBOMS over multiple slots. The FFS could be removed.

Proposal 1: 
Replace the TOT with multiple slots and confirm the working assumption without FFS.
· Single TBoMS structure of Option 3 is selected
· Multiple slots are determined for a TBoMS. The TB is transmitted on the multiple slots using a single RV. 

TBOMS repetitions

Though it was agreed to support the TBOMS repetitions and the some resource allocation mechanisms are also clear. There still are open issues in the FFS part of the above agreements.

For the time domain resource indication, PUSCH repetition type A scheduling could be used at most. The TDRA table could be reused for the TBOMS. And repetition factor in the TDRA could be reused to indicate the repetition times N. The slot number of single TBOMS could be configured through RRC with multiple candidate values. Multiple states could be expressed by the TBOMS indication in the DCI. One state is used to indicate that no TBOMS will be executed for this transmission. And other states could be used to indicate the specific slot number for TBOMS. The total slot number of TBOMS with repetitions would be controlled by gNB through scheduling.

Proposal 2:
· The resource allocation mechanism of PUSCH repetition type A should be used as most.
· The repetition factor in PUSCH TDRA could be reused to indicate the repetition factor of TBOMS.
· A field in DCI could be used to indicate the slot number of TBOMS.

The supported value of repetition of TBOMS could be 16. Since the maximum repetitions number in Rel-17 is 32 and a single TBOMS has two slots at least. 

Proposal 3:
The maximum repetition number of TBOMS should be 16.

For the RV indication and cycling mechanism, current RV indication and cycling mechanism could reused as most. But as the slot could be much larger than the single slot scheduling or repetition, the content for each RV in single TBOMS could be more than that of single slot scheduling and repetitions, there are still rooms to further optimize for the TBOMS.

Proposal 4:
The RV indication and cycling mechanism could be reused at most.

The retransmission of TBoMS should follow a similar procedure of the single slot scheduling and repetitions at most.

Proposal 5:
The retransmission of TBOMS should follow the same procedure as single slot scheduling and repetitions at most.

Bit interleaving

There was a large amount discussion on the unit of bit interleaving in the last meeting. But only limited conclusion had been reached. From the chip and UE vendors perspective, it is more feasible to use single slot interleaving method. Most hardware could be reused for both single slot scheduling and TBOMS. On the other side, multiple slots or the whole TBOMS level bit interleaving could bring addition diversity gains, but also introduce additional processing time. From our understand, the single slot bit interleaving is more flexible and could reuse the UE hardware at most. In addition, assuming one of the slot from TBOMS was interrupt or dropped due to high priority transmission. The rest slots of TBOMS could be used for other repetitions of the TBOMS. 

Proposal 6:
Single slot level bit interleaving is preferred. 

Conclusions
In this contribution, we provide our views on the single TBOMS structure, repetition and related procedures. The proposals are as below.
Proposal 1: 
Replace the TOT with multiple slots and confirm the working assumption without FFS.
· Single TBoMS structure of Option 3 is selected
· Multiple slots are determined for a TBoMS. The TB is transmitted on the multiple slots using a single RV. 

Proposal 2:
· The resource allocation mechanism of PUSCH repetition type A should be used as most.
· The repetition factor in PUSCH TDRA could be reused to indicate the repetition factor of TBOMS.
· A field in DCI could be used to indicate the slot number of TBOMS.

Proposal 3:
The maximum repetition number of TBOMS should be 16.

Proposal 4:
The RV indication and cycling mechanism could be reused at most.

Proposal 5:
The retransmission of TBOMS should follow the same procedure as single slot scheduling and repetitions at most.

Proposal 6:
Single slot level bit interleaving is preferred. 
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