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Introduction
In this contribution, we share some discussions on the TBoMS based on the current agreements [1].
Discussion
[bookmark: _Ref228947482]Redundancy version and rate-matching
In the RAN1#104b-e meeting, the following agreements were made.
	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. 


One of the main differences between the above 4 options is whether one or multiple RVs are used in a TBoMS. If multiple RVs are used as in options 2 and 4, a UE may need to rate match the segments in each ToT or resource unit. In our view the performance gain of such a kind of segmentation over TBoMS and/or Type A/B repetition is not justified. Furthermore, additional overhead for defining multiple segments would need to be introduced in the corresponding DCI.

Proposal 1: A single RV is used for a TBoMS (i.e. support option 1 or 3).


General framework for time domain resource determination
With PUSCH repetition type A like TDRA as a starting point, the design for time domain resource determination can be very simple. The number of allocated symbols is always the same in each slot. PUSCH repetition type B like TDRA is more complicated but more flexible. The symbols contained by a repetition can be interpreted as a resource unit which is basically smaller than a slot but can be mapped when the neighbouring symbols are in the same slot or separated by a slot boundary. By putting multiple resource units in a sequence, PUSCH repetition type B like TDRA can accommodate different numbers of allocated symbols in each slot. One issue for type B like TDRA is that the DMRS location cannot be reused as it is. That means more specification impact. In summary, the following FL’s proposal from the RAN1#104b-e meeting should be supported:
	FL proposal 1-v2. For time domain resource determination for TBoMS, at least PUSCH repetition type A like TDRA, according to which the number and location of allocated symbols for TBoMS is the same in each slot, is supported.


Proposal 2:  For time domain resource determination for TBoMS, at least PUSCH repetition type A like TDRA, according to which the number and location of allocated symbols for TBoMS is the same in each slot, is supported.
Indication of number of slots allocated for TBoMS
In the RAN1#104b-e meeting, observations on how the numbers of slots for transmitting TboMS should be indicated by a gNB are discussed in several contributions. The FL has categorized them into three options as follows [2]:
	· Option 1. Number of slots indicated/configured by using a row index of a TDRA list, configured via RRC.
· Option 2. Indication of number of slots via DCI.
· Details are FFS:
· Option 3. By means of L.
· Reinterpretation of the meaning of L
· Indicating a number of symbols that can be larger than 14 (symbol groups can be considered)
· L value in the TDRA table is used to indicate the duration of PUSCH transmission occasion in the last slot.
· Repetition factor indicates the number of slots for multiple PUSCH transmission occasions where one slot contains only PUSCH transmission occasion.
· Duration of PUSCH transmission occasions for all other slots is 14 symbols.


In the RAN1#104e meeting, , the following agreement was reached on the 8.8.1.1 enhancements on PUSCH repetition type A:
	Agreements:
Rel-17 PUSCH repetition Type A supports the increase of maximum number of repetitions with repetition factors configured in a TDRA list with a row index indicated either by the configured grant configuration or by TDRA field in a DCI.
· FFS: increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and/or ConfiguredGrantConfig.



As shown in the above agreement, Rel-17 repetition Type A will support dynamic indication of the number of repetitions (resource units). 
If time domain resource determination for TBoMS, with PUSCH repetition type A like TDRA is supported, then once the above enhancement for PUSCH repetition type A is made, it can be reused for TBoMS with PUSCH repetition type A like TDRA as it is.

Proposal 3: The number of slots is indicated/configured by using a row index of a TDRA list which is configured by RRC.
Collision handling
For TBoMS, there would be chances of collisions with other signals, such as PUCCH or SRS. Especially for the case when a prioritized PUCCH overlaps with a PUSCH, it is necessary to discuss how to interpret the TBoMS. While the prioritized PUCCH is always transmitted, there are two options to deal with the remaining part of PUSCH as shown in figure.1. 
· Option A. Treat a whole TBoMS PUSCH the same as a single PUSCH in Rel-16. That is to say, the remaining part of PUSCH after the overlapping slot(s) is not transmitted. 
· Option B. Treat each slot the same as a repetition in Rel-16. That is to say, the remaining part of PUSCH after the overlapping slot(s) is transmitted. 
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Figure 1 The 2 options for collision mechanism of multi slot PUSCH

Option B might provide some performance gain compared with option 1 while the same amount of resources are reserved for TBoMS in both options. It is noted that options 1 and 3 discussed in section 2.1 correspond to options A and B respectively if a TOT is treated as a resource unit to be cancelled for collision handling.

Proposal 4: Reuse repetition-like behaviour (option B in Figure 1) for collision handling between TBoMS PUSCH and PUCCH.

Conclusions
In this contribution, we propose the specification enhancements required to realize TBoMS. The proposal is as follows.
Proposal 1: A single RV is used for a TBoMS (i.e. support option 1 or 3).
.

Proposal 2:  For time domain resource determination for TBoMS, at least PUSCH repetition type A like TDRA, according to which the number and location of allocated symbols for TBoMS is the same in each slot, is supported

Proposal 3: The number of slots is indicated/configured by using a row index of a TDRA list which is configured by RRC.

Proposal 4: Reuse repetition-like behaviour (option B in Figure 1) for collision handling between TBoMS PUSCH and PUCCH.
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