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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 of TBoMS
For time domain resource determination of TBoMS, following agreement and working assumption were made in RAN1#105e.
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.
PUSCH repetition Type A like TDRA means the number of allocated symbols is the same in each slot. The remaining issue is whether optimizations for time domain resource determination are necessary for allocating resource in the S slots for the unpaired spectrum case. If no optimization is supported, for allocating S slot in TDD, gNB schedules the minimum of {available symbols in special slot, available symbols in UL slot}. It is a straightforward design since RAN1 discussing to enhance PUSCH repetition Type A for coverage enhancement. Although optimization can utilize UL resource more efficiently, considering commonality between PUSCH repetition Type A, no optimization seems simple solution from the specification and implementation point of view since unified handling of time domain resource determination including available slot determination could be possible.
Proposal 1: 
· Time domain resource determination for TBoMS can be performed only via PUSCH repetition Type A like TDRA without optimization for allocating resource in the S slots.
Proposal 2:
· For the time domain resource determination for TBoMS, unified solution of determination of available slot is supported.

Single TBoMS structure and rate matching
In RAN1#105e, following structure of TBoMS and rate matching mechanism were identified.
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).
The potential design direction could be the combination between Option 3/4 and Option a/b/c.
Option 3 + Option c
A TB is transmitted on the multiple TOTs using a single RV and rate matching is performed continuously across all the allocated slots / TOTs for TBoMS. This combination can be considered that the TB processing and rate matching process for single slot PUSCH are extended to multi-slot PUSCH. The merit is good coding gain as all coded bits, especially systematic bits, can be transmitted across the allocated TBoMS transmission resource. The disadvantage of this combination is that it requires to take into account resource allocation for future slots. Since “Rate matching is performed per X” means that the time unit for the bit selection and bit interleaving is X, this combination may cause processing delay to generate whole PUSCH transmissions for TBoMS. In addition, complex design is required for how to handle UCI multiplexing and, the interaction with UL CI and higher priority transmission.
Option 4 + Option a
A TB is transmitted on the multiple TOTs using different RVs and rate matching is performed per slot. This combination has the merit of easier support of non-consecutive physical slot including potential interaction between UL/DL direction. Because of the modular processing of each slot/PUSCH, UE and gNB is not required to take into account the number of REs for non-consecutive slots for the determination of TB. This simplifies the TB generation/channel coding processing since these processing can be performed per slot/PUSCH. In addition, simple design is possible for the handling of UCI multiplexing, the interaction of higher priority transmission, the reservation for SRS/PUCCH symbol in a slot. The UE and gNB are not required to take into account the resource allocation of the future non-consecutive physical slot(s) for the TB generation/channel coding processing. UCI situation is not required to take into account for TBS determination even only some slot contains UCI as rate matching would be carried out for each slot/PUSCH. The interruption of higher priority data is also not influenced to TBoMS. The potential disadvantage of this combination is only 4 RVs in current specification may not be sufficient in order to transmit whole coded bits, especially systematic bits, in the case of higher coding rate entire TBoMS, which may cause performance degradation. 
Option 4 + Option b
A TB is transmitted on the multiple TOTs using different RVs and rate matching is performed continuously across all the allocated slot(s) per TOT. It can be seen middle design between {Option3 + Option c} and {Option 4 + Option a}. Similar to {Option 3 + Option c}, complex design is required for, how to handle UCI multiplexing, and the interaction with UL CI and higher priority transmission.
The above combinations of TBoMS structure and rate matching process are compared by using link-level simulation. The simulation parameters are summarized in Appendix A. TBoMS with 2 slots, 4 slots and 8 slots are evaluated. Joint channel estimation and inter-slot frequency hopping are applied as followings.
· w/o FH: Inter-slot frequency hopping is disabled. The period of joint channel estimation is set to the duration of TBoMS, i.e., for N-slot TBoMS, the period of joint channel estimation is N slots.
· w/ FH: Inter-slot frequency hopping is enabled. The hop duration and the period of joint channel estimation is set to M (2 or 4) slots.
On the overall coding rate, following four cases are evaluated.
· Case 1: Around 1/20
· Case 2: Around 1/10
· Case 3: Around 1/5
· Case 4: Around 1/3
Table 1 summarizes the evaluation results and shows the combination of options which provide better performance in each scenario. The detailed link level simulation results are shown in Appendix A. It can be seen from Table 1 that {Option 4 + Option b} with TOT = 4 slots seems better choice at least considering the evaluated scenarios.
Table 1: Summary of link level simulation results on TBoMS structure and rate matching combinations
	
	Case 1 (code rate = 1/20)
	Case 2 (code rate = 1/10)
	Case 3 (code rate = 1/5)
	Case 4 (code rate = 1/3)

	2-slot TBoMS w/o inter-slot FH
	Almost the same performance

	2-slot TBoMS 
w/ inter-slot FH
	Almost the same performance
	{Option 3 + Option c}
Note: Equivalent to {Option 4 + Option b}

	4-slot TBoMS w/o inter-slot FH
	Almost the same performance
	{Option 3 + Option c} or {Option 4 + Option b}

	4-slot TBoMS 
w/ inter-slot FH
	Almost the same performance
	{Option 4 + Option a} or {Option 4 + Option b}
	{Option 3 + Option c} or {Option 4 + Option a}
[bookmark: _Hlk78212978]Note: {Option 3 + Option c} is equivalent to {Option 4 + Option b} with TOT = 4 slots

	8-slot TBoMS w/o inter-slot FH
	Almost the same performance
	{Option 3 + Option c} or {Option 4 + Option b}
	{Option 3 + Option c} or {Option 4 + Option b} with TOT = 4 slots


In our view, although {Option 4 + Option b} is good from performance point of view, we still prefer to have modular processing of each slot such as {Option 4 + Option a} in order to have simple handling of UCI multiplexing, the interaction with UL CI, and higher priority transmission. UE processing delay also needs to be solved. In order to solve the above issues while keeping the good performance as Option b, we propose the following design.
· A TB is transmitted on the multiple TOTs using different RVs. The (maximum) length of TOT is 4 slots.
· Rate matching is performed per slot. Starting point (bit position in circular buffer) for rate matching in subsequent slots in a TOT is based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated.
In [2] and [3], it was proposed that UE performs rate matching for the subsequent slot of the TOT by reading bits from the circular buffer using the last used coded bits in the previous slot as a point of reference. In this case, the start position of rate matching in the circular buffer on TOT  can be given by
	
where  denotes the end position of rate matching in the circular buffer on TOT ,  is the starting position of rate matching in the circular buffer on RVx. In this case, UE does not need to wait to generate rate matching output until the end of slot within TOT as in Option b and then, processing delay can be reduced compared to Option b. However, UE needs to wait to generate rate matching output for second or later slot of TOT until the end of the rate matching procedure in the previous slot. In addition, if the rate matching in the subsequence slot(s) is determined by the actual rate matching results in the previous slots, the start position of the rate matching in the circular buffer can be influenced by UCI multiplexing, UL CI and/or higher priority UL channels. It means rate matching in the subsequence slots is influenced by other DCI (i.e., DCI scheduling PDSCH for the determination of UCI payload size, DCI carries UL CI, and/or DCI scheduling higher priority UL channels) than DCI scheduling TBoMS. The misdetection of such DCI causes the mismatch of start position of rate matching between gNB and UE, which causes significant performance degradation or high complexity blind detection at gNB. To solve this issue, the start position of rate matching in each slot in a TOT is 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 start position of rate matching in the circular buffer on TOT  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 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 addition, since the start position of the rate matching is only influenced by DCI scheduling TBoMS (i.e., TDRA) and not influenced by other DCI(s), it provides more robust design.
Proposal 3:
· TB is transmitted on the multiple TOTs using different RVs. The (maximum) length of TOT is 4 slots.
Proposal 4:
· Rate matching is performed per slot. Starting point (bit position in circular buffer) for rate matching in the subsequent slots in a TOT is based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated.
· For example, the start position of rate matching in the circular buffer on TOT i 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.

TBS determination
In RAN1#105e, following TBS determination was agreed.
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.
The one of FFS is the definition of K. The remaining issue is whether K is explicitly indicated different from the number of slots allocated for TBoMS or implicitly derived based on the number of slots allocated for TBoMS or TOT. Following options can be considered.
· Option 1: Explicitly indicated different from the number of slots allocated for TBoMS
· Option 1-1: K is indicated via DCI (separate field or TDRA)
· Option 1-2: K is RRC configured
· Option 2: Implicitly derived
· Option 2-1: K is equal to the total number of slots allocated for TBoMS transmission
· Option 2-2: K is equal to the number of slots in the first TOT
In our view, Option 1-1 with TDRA could be one possibility considering flexibility especially on the total coding rate and signaling overhead. Option 2-1 could be applicable to the combination of {Option 1 + Option c}. Option 2-2 could be applicable to the combination of {Option 2 + Option b}.
Proposal 5:
· For TBS determination, scaling factor K is indicated via DCI (separate field or TDRA).

Conclusion
In this contribution, we provide our view on TB processing over multi-slot PUSCH. We made following proposals.
Proposal 1: 
· Time domain resource determination for TBoMS can be performed only via PUSCH repetition Type A like TDRA without optimization for allocating resource in the S slots.
Proposal 2:
· For the time domain resource determination for TBoMS, unified solution of determination of available slot is supported.
Proposal 3:
· TB is transmitted on the multiple TOTs using different RVs. The (maximum) length of TOT is 4 slots.
Proposal 4:
· Rate matching is performed per slot. Starting point (bit position in circular buffer) for rate matching in the subsequent slots in a TOT is based on the number of REs determined in the first L symbols over which the TBoMS transmission is allocated.
· For example, the start position of rate matching in the circular buffer on TOT i 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 5:
· For TBS determination, scaling factor K is indicated via DCI (separate field or TDRA).

Reference
[1] RP-202928, “New WID on NR coverage enhancement,” China Telecom, RAN#90e, December 2020.
[2] R1-2104242, “Discussion on TB processing over multi-slot PUSCH,”	Huawei, HiSilicon, RAN1#105e
[3] R1-2104686, “TB processing over multi-slot PUSCH,” Qualcomm Incorporated, RAN1#105e
Appendix A: Link-level simulation
Table 2: Simulation parameters
	Carrier frequency
	700 MHz (FDD)

	System bandwidth
	20 MHz

	Subcarrier spacing
	15 kHz

	Channel model
	TDL-C

	Delay spread
	300 ns

	UE speed
	3 km/h

	PRB allocation
	4 PRBs

	Symbol allocation
	14 symbols

	Number of layers
	1

	Number of Tx antennas
	1

	Number of Rx antennas
	2

	Modulation
	QPSK

	TBS
	256, 512, 1024 for code rate = 1/10
512, 1024, 2048 for code rate = 1/5
856, 1708, 3416 for code rate = 1/3

	Intra-slot frequency hopping
	Disabled

	Inter-slot frequency hopping
	Disabled or Enabled

	DMRS length
	1 symbol

	Additional DMRS symbol positions
	pos0

	DMRS configuration type
	Type 1



For 2-slot TBoMS, only {Option 3 + Option c} and {Option 4 + Option a} are evaluated. For {Option 4 + Option b}, when the length of TOT is 1 slot, it is equivalent to {Option 4 + Option a}. When the length of TOT is 2 slots, it is equivalent to {Option 3 + Option c}.
For lower coding rate, i.e., Case 1, Case 2, and Case 3, almost the same performance can be achieved between {Option 3 + Option c} and {Option 4 + Option a} regardless of inter-slot frequency hopping is enabled or disabled. In higher coding rate, i.e., Case 4, {Option 3 + Option c} provides better performance than {Option 4 + Option a} when inter-slot frequency hopping is enabled. This would be because systematic bits can be distributed across slots in {Option 3 + Option c}, but systematic bits can only be transmitted in first slot in {Option 4 + Option a}.
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(a) Case 1                                                                                (b) Case 2
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(c) Case 3                                                                                (d) Case 4
Fig.1: 2-slot TBoMS

For 4-slot TBoMS, {Option 3 + Option c}, {Option 4 + Option a}, and {Option 4 + Option b} are evaluated. For {Option 4 + Option b}, the length of TOT is set to 2 slots. When inter-slot frequency hopping is enabled, the hop duration and period of joint channel estimation is set to 2 slots.
For lower coding rate, i.e., Case 1, Case 2, and Case 3, almost the same performance can be achieved among {Option 3 + Option c}, {Option 4 + Option a}, and {Option 4 + Option b} regardless of inter-slot frequency hopping is enabled or disabled. In higher coding rate, i.e., Case 4, {Option 3 + Option c} and {Option 4 + Option a} provides better performance than {Option 4 + Option b} when inter-slot frequency hopping is enabled. This would be because systematic bits can be distributed across two hops in {Option 3 + Option c} and {Option 4 + Option a}, but almost all systematic bits can be transmitted in first hop in {Option 4 + Option b}.
Note: In {Option 4 + Option a}, rate matching is per slot. RV0 and RV2 are transmitted in the first hop and RV3 and RV 1 are transmitted in the second hop. In {Option 4 + Option b}, rate matching is per TOT (i.e., 2 slots). RV0 is transmitted in the first hop and RV2 is transmitted in the second hop.
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(a) Case 1                                                                                (b) Case 2
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(c) Case 3                                                                                (d) Case 4
Fig.2: 4-slot TBoMS (The length of TOT = 2 slots for {Option 4 + Option b})

For 8-slot TBoMS, {Option 3 + Option c}, {Option 4 + Option a}, and {Option 4 + Option b} are evaluated. For {Option 4 + Option b}, the length of TOT is set to 2 slots or 4 slots. 
In Fig.3, the length of TOT is set to 2 slots for {Option 4 + Option b}. When inter-slot frequency hopping is enabled, the hop duration and period of joint channel estimation is set to 4 slots.
For lower coding rate, i.e., Case 1, Case 2, and Case 3, almost the same performance can be achieved among {Option 3 + Option c}, {Option 4 + Option a}, and {Option 4 + Option b} when inter-slot frequency hopping is enabled. In higher coding rate, i.e., Case 4, {Option 3 + Option c} and {Option 4 + Option b} provides better performance than {Option 4 + Option a} regardless of inter-slot frequency hopping is enabled or disabled. This would be because the loss of coding gain due to the unbalanced coded bits to be transmitted.
In Fig.5, the length of TOT is set to 4 slots for {Option 4 + Option b}. When inter-slot frequency hopping is enabled, the hop duration and period of joint channel estimation is set to 4 slots.
For lower coding rate, i.e., Case 1, Case 2, and Case 3, almost the same performance can be achieved among {Option 3 + Option c}, {Option 4 + Option a}, and {Option 4 + Option b} when inter-slot frequency hopping is enabled. In higher coding rate, i.e., Case 4, {Option 3 + Option c} and {Option 4 + Option b} provides better performance than {Option 4 + Option a} regardless of inter-slot frequency hopping is enabled or disabled. This would be because the loss of coding gain due to the unbalanced coded bits to be transmitted.
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(a) Case 1                                                                                (b) Case 2
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(c) Case 3                                                                                (d) Case 4
Fig.3: 8-slot TBoMS (The length of TOT is set to 2 slots for {Option 4 + Option b})
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(a) Case 1                                                                                (b) Case 2
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(c) Case 3                                                                                (d) Case 4
Fig.4: 8-slot TBoMS (The length of TOT is set to 4 slots for {Option 4 + Option b})

Appendix B: 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).
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