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Introduction
A work items on NR coverage enhancement was approved [1]. One of objectives of this work item is PUSCH enhancements such as
· Specify the following mechanisms for enhancements on PUSCH repetition Type A
· Increasing the maximum number of repetitions up to a number of determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH
· TBS determined based on multiple slots and transmitted over multiple slots.
· Specify mechanism(s) to enable joint channel estimation
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation
This document provides our view on TB processing over multi-slot PUSCH (TBoMS).
Discussion
Time domain resource determination
In RAN1#106bis-e following agreements were made.
Agreement:
· The number  of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The column for configuring the number of repetitions in the TDRA for Rel.17 PUSCH repetition Type A, i.e., numberOfReptitions, is used for indicating the number of repetitions  of a single TBoMS, when TBoMS transmission is enabled.
· FFS: Supported values of  and 
· 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  of allocated slots for the single TBoMS.
· [bookmark: _Hlk86644748]
· FFS: Whether  is also supported depends on how TBoMS transmission feature is enabled (or disabled)
· FFS: Other values, if any
· FFS: Further constraints on 
Agreement:
· The following values are supported in Rel.17 for the number  of repetitions of the single TBoMS.
· 
· FFS: Further constraints on , e.g.,  is a valid value according to agreements in AI 8.8.1.1.
The one of remaining issues is further constraints on . Following alternatives can be considered.
· Alt.1: No constraints on 
· Alt.2: Only the values supported by PUSCH repetition Type A are supported for 
In Alt.1, all combinations of  and  with  are possible. While in Alt.2, only  is possible. In our view, since N and M are separately indicated, Alt.1 is simple and straightforward. Our understanding is that to support additional values for total number of slots than PUSCH repetition Type A would not increase the UE and gNB implementation.
Proposal 1: No further constraints on  is necessary.

Rate matching
In RAN1#106bis-e, following working assumption and agreement were made.
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
· 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#107e 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 
· Note: Dropping / cancellation rules are not considered for the starting position determination in both Option B and Option C.
The remaining issue is how to determine the index of the starting coded bit in the circular buffer in each transmitted slot.
In Option B, the index of the starting coded bit in the circular buffer on the -th slot in a single TBoMS can be given by
	
where  denotes the position of the last bit selected in the circular buffer in the previous allocated slot,  is the index of the starting coded bit in the circular buffer derived from RVx for the single TBoMS. In this case, UE needs to wait to generate rate matching output for second or later slot or later slot of TBoMS until the end of the rate matching procedure in the previous slot. In addition, if the rate matching in the subsequent slot(s) is determined by the actual rate matching results in the previous slots, the index of the starting coded bit in the circular buffer can be influenced by UCI multiplexing. It means rate matching in the subsequence slot is influenced by other DCI (i.e., DCI scheduling PDSCH for the determination of UCI payload size) than DCI scheduling TBoMS. The misdetection of such DCI causes the mismatch of the index of the starting coded bit between gNB and UE, which cases significant performance degradation or high complexity blind detection at gNB. Another possibility is UCI multiplexing needs to be determined before the first transmission of TBoMS. In this case, we have the concern on the latency on UCI.
In Option C, the index of the starting coded bit in the circular buffer is determined 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. It provides robust design since the index of the starting coded bit is only influenced by DCI scheduling TBoMS and not influenced by other DCI. For the realization of Option C, the index of starting coded bitt in each slot in a single TBoMS can be determined based on the reference number of bits, which is based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated. For example, the index of the starting coded bit in the circular buffer on -th slot in a single TBoMS can be given by
		
where  is the reference number of bits based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated. Such reference resource usage is already used for the determination of TBS. Therefore, the reference resource calculation before multiplying scaling factor K can be just reused for rate matching procedure. This method has the merit that the staring position of the rate matching in each slot is deterministic without previous slot situation potentially influenced by UCI multiplexing and so on. It provides simple implementation and allows more modular processing in implementation for UE and gNB.
Proposal 2: For the bit selection for each transmitted slot for TBoMS, take Option C.
· 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.
Proposal 3: For the realization of Option C, following method is supported.
· The index of starting coded bit in the subsequent slots in a single TBoMS is based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated.
· For example, the index of starting coded bit in the circular buffer on -th slot in a single TBoMS can be given by , where  is the reference number of bits based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated.

UCI multiplexing
For UCI multiplexing, the legacy Rel.15/16 framework of UCI multiplexing on PUSCH should be reused as a baseline. In Rel.15/16, UCI resource determination (the number of coded modulation symbols) is as follows (e.g., for HARQ-ACK).

where
· : The number of HARQ-ACK bits
· : The number of CRC bits for HARQ-ACK
· : The number of code blocks for UL-SCH of the PUSCH transmission
· : The code block size for UL-SCH of the PUSCH transmission
· : The number of REs that can be used for transmission of UCI in OFDM symbol 
·  for any OFDM symbols that carries DMRS of the PUSCH
·  for any OFDM symbols that does not carry DMRS of the PUSCH
· : The scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers.
· : The total number of OFDM symbols of the PUSCH including al OFDM symbols used for DMRS
· : The symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS symbol(s), in the PUSCH transmission.
For TBoMS, how to calculate , , and  would be the issue. If UE calculates the amount of REs for UCI and UL-SCH based on the total number of symbols over which TBoMS is allocated, UCI cannot be simply mapped to the overlapped slots, e.g., UCI on TBoMS PUSCH may span more than one slots. In order to reuse the per slot UCI multiplexing as in Rel.15/16,  and  should be calculated per slot basis, e.g.,  is the number of OFDM symbols per slot which the TBoMS PUSCH transmission is allocated. In addition, in order to adjust code rate of UCI, TB size before multiplying scaling factor could be used for the calculation of .
Proposal 4: The legacy Rel.15/16 framework of UCI multiplexing on PUSCH should be reused as a baseline (i.e., reuse the per slot UCI multiplexing).
Proposal 5: For UCI resource determination for TBoMS,  and  should be calculated per slot basis.
Proposal 6: For UCI resource determination for TBoMS, for the calculation of , TB size before multiplying scaling factor K should be used.

Frequency hopping
In RAN1#106bis-e, following agreements were made.
Agreement:
· For a single TBoMS transmission and TBoMS repetition in Rel.17, the legacy Rel.15/16 intra-slot frequency hopping framework used in PUSCH repetition Type A is supported.
· FFS: Other frequency hopping schemes
Agreement:
· For a single TBoMS transmission and TBoMS repetitions in Rel.17, at least the legacy Rel.15/16 inter-slot frequency hopping framework used in PUSCH repetition Type A is supported.
· FFS: Other frequency hopping schemes
For other frequency hopping schemes, the inter-slot frequency hopping pattern for PUSCH repetition Type A with joint channel estimation should be just reused. The inter-slot frequency hopping pattern for PUSCH repetition Type A with joint channel estimation is discussed in [2]. In our view, inter-slot frequency hopping pattern for joint channel estimation is per configured TDW which is determined based on configured/indicated TDW length and semi-static TDD configuration. The details including configured or actual TDW determination is according to discussion in AI 8.8.1.3 and/or 8.8.2.
Proposal 7: The determination of inter-slot frequency hopping pattern and precoder cycling pattern for PUSCH repetition Type A is reused for TBoMS.
· For TBoMS with joint channel estimation, the inter-slot frequency hopping is performed per configured TDW which is determined based on configured/indicated TDW length and semi-static TDD configuration. The details including configured or actual TDW determination is according to discussion in AI 8.8.1.3 and/or 8.8.2.
 
CG-PUSCH considerations
In RAN1#106e, following agreement was made.
Agreement:
· TBoMS is supported for both configured grant and dynamic grant.
The basic principle of TBoMS for CG-PUSCH, such as single TBoMS structure, and TBoMS repetition should be same as DG-PUSCH. For time domain resource determination including limitation of overall duration of TBoMS, the mechanism for PUSCH repetition Type A should be reused. One of potential restrictions on TBoMS for CG-PUSCH would be TBoMS should not start in the middle of the single TBoMS.
Proposal 8: For TBoMS for CG-PUSCH, the domain resource determination including limitation of overall duration for PUSCH repetition Type A is reused.
Proposal 9: TBoMS for CG-PUSCH does not start in the middle of the single TBoMS.

Conclusion
In this contribution, we provide our view on TB processing over multi-slot PUSCH. We made following proposals.
Proposal 1: No further constraints on  is necessary.
Proposal 2: For the bit selection for each transmitted slot for TBoMS, take Option C.
· 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.
Proposal 3: For the realization of Option C, following method is supported.
· The index of starting coded bit in the subsequent slots in a single TBoMS is based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated.
· For example, the index of starting coded bit in the circular buffer on -th slot in a single TBoMS can be given by , where  is the reference number of bits based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated.
Proposal 4: The legacy Rel.15/16 framework of UCI multiplexing on PUSCH should be reused as a baseline (i.e., reuse the per slot UCI multiplexing).
Proposal 5: For UCI resource determination for TBoMS,  and  should be calculated per slot basis.
Proposal 6: For UCI resource determination for TBoMS, for the calculation of , TB size before multiplying scaling factor K should be used.
Proposal 7: The determination of inter-slot frequency hopping pattern and precoder cycling pattern for PUSCH repetition Type A is reused for TBoMS.
· For TBoMS with joint channel estimation, the inter-slot frequency hopping is performed per configured TDW which is determined based on configured/indicated TDW length and semi-static TDD configuration. The details including configured or actual TDW determination is according to discussion in AI 8.8.1.3 and/or 8.8.2.
Proposal 8: For TBoMS for CG-PUSCH, the domain resource determination including limitation of overall duration for PUSCH repetition Type A is reused.
Proposal 9: TBoMS for CG-PUSCH does not start in the middle of the single TBoMS.
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Appendix: Agreements in previous meetings
RAN1#104e
Agreements:
· 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.

Agreements:
· Consecutive physical slots for UL transmission can be used for TBoMS for unpaired spectrum.
· To resolve RAN1#104b-e whether to support non-consecutive physical slots for UL transmission for TBoMS for unpaired spectrum.
· Consecutive physical slots for UL transmission can be used for TBoMS for paired spectrum and the SUL band.
· FFS: If non-consecutive physical slots for UL transmission are also supported for paired spectrum and the SUL band.

Agreements:
· The same number of PRBs per symbol is allocated across slots for TBoMS transmission.

Agreements:
· For TBoMS, the maximum supported TBS should not exceed legacy maximum supported TBS in Rel.15/16, for the same number of layers.
· FFS: Details and further constraints on the applicability of TBoMS

Agreements:
· One or two of the following approaches will be considered as a starting point to decide how  for TBoMS is calculated (aiming for down selection in RAN1#104b-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 .
· FFS: The definition of 
· Note:  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 symbol 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  for TBoMS.
· Option 1:  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:  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 symbol 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.

RAN1#104bis-e
Agreements:
· 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.

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 resource 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

RAN1#105e
Agreement:
· The following 2 options for time domain resource determination for TBoMS are considered for down selection during RAN1#105e.
· Option 1: Time domain resource determination for TBoMS can be performed only via PUSCH repetition Type A like TDRA.
· Option 2: Time domain resource determination for TBoMS can be performed via PUSCH repetition Type A like TDRA or via PUSCH repetition Type B like TDRA.
· The use of PUSCH repetition Type B like TDRA for time domain resource determination is according to an additional UE capability for a TBoMS capable UE.
· FFS: DMRS pattern for PUSCH repetition Type B like TDRA
Agreement:
· Time domain resource determination for TBoMS can be performed only via PUSCH repetition Type A like TDRA.
· FFS: Details
· FFS: Whether or not optimizations for time domain resource determination are necessary for allocating resource in the S slots (for the unpaired spectrum case).
Working assumption:
· Allocating resources for TBoMS in the special slot in TDD is possible according to the agreed time domain resource determination for TBoMS.

Agreement:
· Number of slots allocated for TBoMS is determined by using a row index of a TDRA list, configured via RRC.
· FFS: Details

Agreement:
· The following approach is used to calculate  for TBoMS.
· Approach 2: Based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated, scaled by .
· FFS: The definition of 
· 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.

Agreement:
· For TBS determination of TBoMS
·  is configured by xOverhed and represents the overhead per slot.
·  is assumed to be the same for all the slots over which the TBoMS transmission is allocated.
· Note: xOverhead configuration is as per Rel.15/16.

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

Agreement:
· The structure of TBoMS will be according to only one of these two options (to be down selected in RAN1#106e).
· Option 3, if a design based on single RV is adopted.
· Option 4, if a design based on different RV 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#106e, 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.
· Note 2: The above 3 options imply that the UL resource in the time unit may or may not be consecutive (depending on the given option).

RAN1#106e
Agreement:
· Allocating resources for TBoMS is the special slot in TDD is possible according to the agreed time domain resource determination for TBoMS.
· No further optimization to allocate resources for TBoMS in the special slot is supported.

Agreement:
· The number of slots allocated for TBoMS is counted based on the available slots for UL transmission.
· The determination of available slots for PUSCH repetition Type A, as defined in AI 8.8.1.1, is reused.
· Note: Available slots for FDD or SUL could be revisited according to discussion in AI 8.8.1.1.
Agreement:
· The UE determines whether or not to drop a slot determined as available for TBoMS transmission according to rel.15/16 PUSCH dropping rules, where the dropped slot is still counted in the N allocated slots for the single TBoMS transmission.
· FFS: Rel.17 PUSCH dropping rules are also applied if introduced in other WI(s)
Conclusion:
· The N allocated slots for the single TBoMS are defined as the number of slots after available slot determination for a single TBoMS transmission, before dropping rules are applied.
· Note: The number of final transmitted slots for the single TBoMS may be lower than N, depending on dropping rules for TBoMS transmission.

Agreement:
· To calculate  for TBS determination, at least the scaling factor value K = N is supported, where N is the number of allocated slots for a single TBoMS.
· FFS: Whether further values 1 < K < N are supported
· FFS: Details related to the indication of K
· Note: No supporting the case K = 1 for a single TBoMS

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.

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

Agreement:
· Repetitions of a single TBoMS are supported, where
· The number of repetitions is denoted by M, i.e., the total number of allocated slots for TBoMS repetition is M×N.
· Note: M×N is no more than the maximum number of repetitions agreed for repetition Type A enhancement in A.I. 8.8.8.1.
· Available slot determination is according to existing agreements.
· The number and location of allocated symbols within an allocated slot for TBoMS transmission are the same among all repeated single TBoMS.
· FFS: Other aspects of TBoMS repetitions, e.g.,
· Details of time domain resource indication
· Supported values for the number of TBoMS repetitions
· How to indicate the number of TBoMS repetitions
· Interaction with frequency hopping and precoder cycling across the M groups of N allocated slots for each single TBoMS repetition
· Whether RV indices should be cycled across the M groups of N allocated slots for each single TBoMS repetition
· Details of TBoMS retransmission
· 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.

Agreement:
· TBoMS is supported for both configured grant and dynamic grant.

RAN1#106bis-e
Agreement:
· The number  of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The column for configuring the number of repetitions in the TDRA for Rel.17 PUSCH repetition Type A, i.e., numberOfReptitions, is used for indicating the number of repetitions  of a single TBoMS, when TBoMS transmission is enabled.
· FFS: Supported values of  and 
· 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  of allocated slots for the single TBoMS.
· 
· FFS: Whether  is also supported depends on how TBoMS transmission feature is enabled (or disabled)
· FFS: Other values, if any
· FFS: Further constraints on 

Agreement:
· The following values are supported in Rel.17 for the number  of repetitions of the single TBoMS.
· 
· FFS: Further constraints on , e.g.,  is a valid value according to agreements in AI 8.8.1.1.

Agreement:
· For TBoMS transmission in Rel.17
· TBoMS feature is enabled (or disabled) by configuring (or not) the number of allocated slots for a single TBoMS () in a row of the TDRA table.
· TBoMS transmission is enabled when , where  is the number of allocated slots for a single TBoMS.
· Single-slot PUSCH transmission is enabled when .
· Supported combinations of  and  that can be configured in the TDRA table, these combinations are constrained by retransmission are to be further discussed.

Agreement:
· Values 1 < K < N for the scaling factor to calculate  for TBS determination for TBoMS transmission in Rel.17 are not supported.

Agreement:
· For the bit selection for each transmitted slot for TBoMS, one of the following is to be down selected in RAN1#107e 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 
· Note: Dropping / cancellation rules are not considered for the starting position determination in both Option B and Option C.

Agreement:
· For the repetition of a single TBoMS transmission, RVs are cycled across the TBoMS repetitions. The legacy Rel.15/16 RV sequences and RV index indication are reused.

Agreement:
· For a single TBoMS transmission and TBoMS repetition in Rel.17, the legacy Rel.15/16 intra-slot frequency hopping framework used in PUSCH repetition Type A is supported.
· FFS: Other frequency hopping schemes

Agreement:
· For a single TBoMS transmission and TBoMS repetitions in Rel.17, at least the legacy Rel.15/16 inter-slot frequency hopping framework used in PUSCH repetition Type A is supported.
· FFS: Other frequency hopping schemes

Agreement:
· For transmission power determination of TBoMS transmission in Rel.17, RAN1 to down select one of the following two options.
· Option 1: The transmission power determination of TBoMS should be based on all the REs allocated in one available slot for the TBoMS transmission, excluding the overhead of reference signals.
· Option 2: The transmission power determination of TBoMS should be based on all the REs allocated in the N available slots for the TBoMS transmission, excluding the overhead of reference signals.
· FFS: Details on BPRE
Agreement:
· BPRE for TBoMS is calculated as , where  is the number of slots allocated for a single TBoMS and  is the number of allocated REs in one allocated slot of a single TBoMS.
· Note: How this equation or its equivalent is captured in the specification is left to the editor.

Agreement:
· The number of MIMO layers (rank) for TBoMS transmission in Rel.17 is limited to 1.
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