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Background
In RAN1#106bis-e meeting, several agreements were made for TBoMS. We discuss remaining issues for this meeting.
Single TBoMS structure
1.1. Rate-matching and Data/control multiplexing
In RAN1#106bis-e meeting [1], the following agreements were made for rate-matching and data/control multiplexing.
	Working Assumption
For TBoMS in Rel-17, the following is supported:
· Bit interleaving is performed per slot.
       The index of the starting coded bit for each transmitted slot is predetermined prior to the start of the TBoMS transmission.
· Transmission is limited to one CB only.
· FFS: whether UCI multiplexing bits or cancellation/dropping of coded bits, if any, have to be known prior to the determination of the index of the starting coded bit for each transmitted slot or not
· FFS: Performance with UCI multiplexing on single and multiple slots of a single TBoMS
 
Note: How UCI multiplexing and cancellation/dropping of coded bits influence the sequence of coded bits transmitted in each slot of a single TBOMS is to be further discussed. Some knowledge on UCI to be multiplexed or cancellation/dropping of coded bits in each slot of a single TBOMS may be known prior to the start of a single TBOMS transmission. How this is to be handled is to be discussed further.
 
 
Agreement
For the bit selection for each transmitted slot for TBoMS, one of the following is to be down selected in RAN1 #107-e for determining the index of the starting coded bit in the circular buffer:
· Option B: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot.
· Option C: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot, regardless of whether UCI multiplexing occurred in the previous allocated slot or not.
FFS: whether the index of the starting coded bit for each transmitted slot is expressed as a multiple integer of the lifting size Zc
Note: Dropping/cancellation rules are not considered for the starting bit position determination in both Option B and Option C.




Bit-selection
As agreed above, the index of the starting coded bit k0 in the circular buffer should be continuous from the position of the last bit in selected in the previously allocated slot. Therefore, for a single TBoMS with N slots, for determining k0 for nth slot in the N slots (called as kn0), the UE refers to the last bit of (n-1)th slot. The last bit of (n-1)th slot can be represented by kn-10+En-1r where En-1r is the rate-matching sequence length for code block r in (n-1)th slot. Since we have agreed that only single code block transmission is supported for TBoMS, proposal can be formulated as follows.
Proposal 1: The index of the starting coded bit kn-10 in the circular buffer for nth slot in a single TBoMS is the next bit of the last bit for (n-1)th slot. The last bit for (n-1)th slot is represented by kn-10+En-1 where En-1 is the rate-matching sequence length in (n-1)th slot.
Data/control multiplexing
At the last meeting, it has been suggested that error propagation caused by UCI multiplexing should be avoided. For example, when the UE mis-detected a DCI which triggers HARQ-ACK reporting in a slot of a single TBoMS, the UE will miss-understand the starting coded bit index for each available slot after the slot for HARQ-ACK multiplexing due to mis-understanding of the coded bit mapping of UL-SCH for the slot. To mitigate the error propagation, it is proposed that the UE assumes no HARQ-ACK bits multiplexed in any slot in a single TBoMS in determination of the starting coded bit index kn0 for nth slot in the single TBoMS.
Proposal 2: The UE assumes no HARQ-ACK bits multiplexed in any slot in a single TBoMS in determination of the starting coded bit index kn0 for nth slot in the single TBoMS.
In UCI multiplexing, the number of coded modulation symbols Q’ is derived from reciprocal number of the effective coding rate in the PUSCH multiplied by beta offset. In a single TBoMS, due to TBS scaling by N, Q’ is reduced by 1/N, which leads to insufficient resource allocation for UCI. Therefore, it is proposed to take the TBS scaling factor N into account for Q’ determination. That is, in determination of Q’, the reciprocal number of the effective coding rate is multiplied by the beta offset and N.
Proposal 3: In determination of Q’, the reciprocal number of the effective coding rate is multiplied by the beta offset and N.
1.2. TDRA configuration
In RAN1#106bis-e meeting [1], the following agreements were made for TDRA configuration for TBoMS.
	Agreement
· The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.
· FFS: supported values of N and M.
· FFS: how to enable the TBoMS transmission
· FFS: details of retransmission of TboMS

Agreement
At least the following values are supported in Rel-17 for the number N of allocated slots for the single TBoMS:
· [image: C:\Users\cmcc\AppData\Roaming\Foxmail7\Temp-15828-20211019034505\Attach\image001(10-19-1(10-19-19-43-26).png]
FFS: whether N=1 is also supported depends on how TBoMS transmission feature is enabled (or disabled)
FFS: other values, if any.
FFS: further constraints on N*M

FL’s proposal 13
The following values are supported in Rel-17 for the number M of repetitions of the single TBoMS:
· [image: C:\Users\cmcc\AppData\Roaming\Foxmail7\Temp-15828-20211019034505\Attach\image002(10-19-1(10-19-19-43-26).png]
FFS: further constraints on N*M, e.g., N*M is a valid value according to agreements in AI 8.8.1.1

Agreement
For TBoMS transmission in Rel-17:
· TBoMS transmission feature is enabled (or disabled) by configuring (or not) the number of allocated slots for a single TBoMS (N) in a row of the TDRA table.
· Dynamic switching between at least TboMS transmission and the legacy single-slot PUSCH transmission, by using a row in the TDRA table, is supported.
· TBoMS transmission is enabled when N>1, where N is the number of allocated slots for a single TBoMS.
· Single-slot PUSCH transmission is enabled when N=1.
· Supported combinations of N and M that can be configured in the TDRA table, these combinations are constrained by retransmission are to be further discussed




We have been agreed that the column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS. However, it is clear that values 20, 24, 28 and 32 in numberOfRepetitions shouldn’t be supported for TBoMS repetition since N*M would exceed 32 with any value of N other than 1. Therefore, we propose,
Proposal 4: No other values other than 1,2,3,4,7,8,12,16 are not supported for indicating M.
The next FFS is whether to support dynamic switching of repetition type A and TBoMS transmission. Since we have agreed that the value of N>1 enables TBoMS transmission where N is configured in a row of the TDRA table, from the specification point of view, the dynamic switching can be naturally supported. 
One more discussion point is that whether to support the dynamic switching between an initial transmission and corresponding retransmission. However, it is not the issue either. If the value of N is different between the initial and retransmission, the gNB can indicate a special MCS (e.g., MCS 29 to 31 for MCS table 1). In another solutions, the number of PRBs can be adjusted to align the TBS. For example, when the initial transmission is scheduled with 12 PRBs and N=2 and the corresponding retransmission is scheduled with 24 PRBs with N=1, the TBS can be aligned.
With the above reason, we don’t think any further restriction on configurability of N and M is necessary. If the gNB don’t want to do it, the gNB can configure in such way.
Proposal 5: No other restriction on the combination of N and M is necessary.
Other issues
In Rel-16, UE can start an initial transmission of a transport block in a transmission occasion other than the first transmission occasion for a configured grant with startingFromRV0 not set to ‘off’. This functionality should be applicable to each TBoMS. Therefore, in Rel-17 TBoMS, the UE should be possible to start an initial transmission of a transport block in a single TBoMS other than the first single TBoMS for a configured grant with startingFromRV0 not set to ‘off’.
Proposal 6: The UE should be possible to start an initial transmission of a transport block in a single TBoMS other than the first single TBoMS for a configured grant with startingFromRV0 not set to ‘off’.
Conclusion
In this contribution, we have the following observations:
In this contribution, we have the following proposals:
Proposal 1: The index of the starting coded bit kn-10 in the circular buffer for nth slot in a single TBoMS is the next bit of the last bit for (n-1)th slot. The last bit for (n-1)th slot is represented by kn-10+En-1 where En-1 is the rate-matching sequence length in (n-1)th slot.
Proposal 2: The UE assumes no HARQ-ACK bits multiplexed in any slot in a single TBoMS in determination of the starting coded bit index kn0 for nth slot in the single TBoMS.
Proposal 3: In determination of Q’, the reciprocal number of the effective coding rate is multiplied by the beta offset and N.
[bookmark: _GoBack]Proposal 4: No other values other than 1,2,3,4,7,8,12,16 are not supported for indicating M.
Proposal 5: No other restriction on the combination of N and M is necessary.
Proposal 6: The UE should be possible to start an initial transmission of a transport block in a single TBoMS other than the first single TBoMS for a configured grant with startingFromRV0 not set to ‘off’.
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