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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#106bis-e [1], several issues for TB processing over multi-slot (TBoMS) PUSCH were discussed, and following agreements were made:
	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  available slots for the TBoMS transmission, excluding the overhead of reference signals.
· FFS: details on BPRE.
Agreement
The number of MIMO layers (rank) for TBoMS transmission in Rel-17 is limited to 1.
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
· 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., numberOfRepetitions, 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
For the repetition of a single TBoMS transmission, redundancy versions (RVs) are cycled across the TBoMS repetitions. The legacy Rel-15/16 RV sequences and RV index indication are reused.
Conclusion
Values  for the scaling factor to calculate Ninfo for TBS determination for TBoMS transmission in Rel-17 are not supported.
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
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
For a single TBoMS transmission and TBoMS repetitions 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.
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 .
Note: Dropping/cancellation rules are not considered for the starting bit position determination in both Option B and Option C.
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.


In RAN1#105-e [2] and RAN1#106-e [3], the following agreements were made for PUSCH repetition type A enhancement:
	Agreement:
In addition to {1, 2, 3, 4, 7, 8, 12, 16} and {32}, the following additional value set for repetition factor is supported in Rel-17.
· {20, 24, 28}.
Agreement:
· Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
· RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.
Agreement
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for  repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI.
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the  repetitions.
· FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s).


According to these agreements, this contribution continues to discuss the TDRA indication, transmission occasion, rate matching, and UCI multiplexing, etc.

2. Discussion on TB processing over multi-slot PUSCH
2.1 TDRA Indication
Three issues about TDRA indication are discussed in this section, i.e., the candidate value of the number  of allocated slots for a single TBoMS transmission, the constraints on , where  is the number of TBoMS repetitions, and the TDRA indication for configured grant type1 TBoMS transmission.
2.1.1 Candidate Value of 
In RAN1#106bis-e [1],  were supported as candidate values, and it was also agreed that the TBoMS transmission is enabled when  but a single-slot PUSCH transmission is enabled when . Therefore,  should be supported as a candidate value in natural, and it can also be the default value if  is not configured, i.e., if  is not configured, the TBoMS transmission is disabled and the single-slot PUSCH transmission is enabled.
Proposal 1:  should be supported as a candidate value of the number of allocated slots for a single TBoMS transmission.
·  should be the default value if  is not configured.

2.1.2 Constraints on 
Based on the discussion in RAN1#106bis-e [4], some companies concern that further constraints on  should be considered besides  is no more than the maximum repetition factor supported in AI 8.8.1.1, e.g.,  is a valid value of repetition factor supported in AI 8.8.1.1, i.e., {1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32} [2].
In our understanding, there is no problem to allocate the time domain resources for TBoMS transmission for any combinations of  and , as long as  does not exceed 32. This is because only the maximum number of slots allocated for TBoMS transmission will be limited, given that only the resources to prepare the data for TBoMS transmission are limited due to the UE capability. Conversely, if  is constrained in the set of repetition factor listed as above, some combinations of  and  cannot be scheduled, such as  and . It will limit the scheduling flexibility and increase the implementation complexity. So the further constraints on  are not supported.
Proposal 2: The further constraints on  are not supported besides  is no more than the maximum repetition factor supported in AI 8.8.1.1, e.g.,  is a valid value of repetition factor supported in AI 8.8.1.1.

2.1.3 TDRA Indication for Type 1 Configured Grant
The agreements obtained in RAN1#106bis-e [1] and RAN1#106-e [3] are given as below.
	Agreement
TBoMS is supported for both configured grant and dynamic grant.
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., numberOfRepetitions, 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.


The first agreement points out that both of the configured grant and the dynamic grant are supported by TBoMS transmission. However, the second agreement provides the TDRA indication only for the TBoMS transmission with dynamic grant and type 2 configured grant, but type 1 configured grant is not covered.
To solve this issue, a simple method is to introduce a new field in IE ConfiguredGrantCofig to indicate . As shown in Fig. 1, a new field numberOfSlots is used to indicate  with the candidate values of {1, 2, 4, 8}. Meanwhile, for TBoMS transmissions with type 1 or type 2 configured grant,  is provided by the indexed row in the TDRA table if it is present in the TDRA table; otherwise,  is provided by the new filed numberOfSlots in IE ConfiguredGrantCofig. When TBoMS transmission is enabled, the filed repK is used to indicate .
Proposal 3: For TBoMS transmission with type 1 configured grant, a new field should be introduced in IE ConfiguredGrantCofig to indicate the number  of allocated slots for a single TBoMS transmission.
· For TBoMS transmissions with type 1 and type 2 configured grant,  is provided by a new field in IE ConfiguredGrantConfig and  is provided by the indexed row in the TDRA table if it is present in the TDRA table, respectively. 
· When TBoMS transmission is enabled, the field repK is used to indicate the number  of TBoMS repetitions.
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Fig. 1 TDRA indication for TBoMS transmission with type 1 configured grant.

2.2 Transmission Occasion
In RAN1#106-e [3], the concept of transmission occasion for TBoMS transmission that is constituted of at least one slot or multiple consecutive physical slots for uplink transmission were precluded. So this concept is further discussed here.
From the agreements in AI 8.8.1.1 in RAN1#105-e [2] and RAN1#106-e [3], the transmission occasion for enhanced PUSCH repetition type A is defined as follows:
· Each available slot identified by UE is considered as a transmission occasion.
· The available slots are determined by RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI.
In our understanding, reusing this concept for TBoMS transmission is a better choice. It provides a slot-based transmission occasion. It means the legacy mechanisms of power control, UCI multiplexing, and rate matching, etc., in Rel-15/16 could be reused for TBoMS transmission as much as possible to facilitate the design.
Proposal 4: Each available slot identified by UE is considered as a transmission occasion for TBoMS transmission, and the transmission occasion based power control, UCI multiplexing, rate matching in the current specification is reused.

2.3 Rate Matching
The main issue in the rate matching for TBoMS transmission is the determination of starting bit. Based on the agreements in RAN1#106bis-e [1], there are two options to be down-selected, which are listed as below.
· Option B: the index of the starting 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 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.
To find the best one, these two options are discussed separately as follows. And whether the index of the starting bit is expressed as a multiple integer of LDPC lifting size  is also discussed here.
· Discussion on option B
Option B can be expressed as , where  denotes the index of the starting bit selected from the circular buffer in the allocated slot , and  denotes the index of the last bit selected from the circular buffer in the previous allocated slot, i.e., allocated slot . The relation between  and  is , where  denotes the output sequence length in one CB defined as

or

where  because only one transmission layer is limited for TBoMS transmission [1],  is the modulation order,  because only one CB is limited for TBoMS transmission, and  denotes the total number of coded bits available for transmission of a TB in allocated slot .
Note that, the value of  in allocated slot  depends on whether a UCI multiplexing is occurred in this slot; it means the index of starting bit is variable in different cases. For example, there are four slots allocated for a single TBoMS transmission, the total number of coded bits can be carried in one slot without UCI multiplexing is 100 bits, and . If there is no UCI multiplexing occurred, the index of starting bit is , , , and  in four allocated slots, respectively. But if a UCI is multiplexed on the second allocated slot with 50 bits, the index of starting bit is thus , , , and  in four allocated slots, respectively.
Therefore, this option has a misalignment issue of coded bits between gNB and UE if a DCI scheduling a UCI that would have been multiplexed on the TBoMS transmission is missed by UE. As shown in Fig. 2(a), if a UCI is multiplexed on the second allocated slot, then the desired coded bits received by gNB are , , , and  in four allocated slots, respectively, where  denotes the coded bit of UL-SCH and  denotes the coded bit of UCI. However, if the DCI scheduling this UCI is missed, then the actual coded bit sequences transmitted from UE are , , , and  in four allocated slots, respectively, as shown in Fig. 2(b). Comparing Fig. 2(a) and Fig. 2(b), all the coded bits received by gNB after the second allocated slot are incorrect.
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Fig. 2 Coded bit sequence for option B; (a) desired coded bit sequence received by gNB; (b) actual coded bit sequence transmitted from UE.

In fact, this issue could also be happened in the legacy PUSCH repetition, but it is more serious for TBoMS transmission than PUSCH repetition. This is because the index of starting bit selected from the circular buffer in a slot is indicated by RV for PUSCH repetition, but it follows the index of the last bit selected from the circular buffer in the previous slot for TBoMS transmission. So the error will be propagated to the later slots for TBoMS transmission, but not for PUSCH repetition. In other words, only the coded bits in the overlapping slot received by gNB are incorrect for PUSCH repetition, but all the coded bits after the overlapping slot received by gNB are incorrect for TBoMS transmission, if the DCI scheduling the UCI that would have been multiplexed on the overlapping slot is missed by UE. Therefore, it is necessary to solve this issue for TBoMS transmission.
Observation 1: Compared with the legacy PUSCH repetition, the misalignment issue is more serious for TBoMS transmission with option B. This because if the DCI scheduling the UCI that would have been multiplexed on the overlapping slot is missed by UE, the error will be propagated to the later slots for TBoMS transmission, but not for PUSCH repetition, given that the index of starting bit selected from the circular buffer in a slot is indicated by RV for PUSCH repetition, but it follows the index of the last bit selected from the circular buffer in the previous slot for TBoMS transmission with option B.

· Discussion on option C
To solve the misalignment issue of option B, option C provides a decoupling design between starting bit determination and UCI multiplexing. It means the indexes of starting bit are fixed regardless of whether or not a UCI multiplexing is occurred. For example, the index of starting bit is fixed as , , , and  in four allocated slots, respectively. If a UCI is multiplexed on the second one, the desired coded bit sequences received by gNB are , , , and  in four allocated slots, respectively, as shown in Fig. 3(a). And if the DCI scheduling this UCI is missed, then the actual coded bit sequences transmitted from UE are , , , and  in four allocated slots, respectively, as shown in Fig. 3(b), It is obvious that, the coded bits are in alignment between gNB and UE after the overlapping slot.
However, the coded bits will be punctured by the UCI in this case. As shown in Fig. 3(a), there is a gap of coded bits between the 2nd and 3rd allocated slots, i.e., the coded bits  are punctured. If the systematic bits are punctured, the performance of TBoMS transmission will be lost, especially by CSI with a large payload.
Observation 2: The misalignment issue of option B can be solved by option C, but the performance of TBoMS transmission will be lost if the systematic bits are punctured.
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Fig. 3 Coded bit sequence for option C; (a) desired coded bit sequence received by gNB; (b) actual coded bit sequence transmitted from UE.

· Down-selection between option B and option C
As discussed above, option B has the misalignment issue of coded bits between gNB and UE if the DCI scheduling the UCI that would have been multiplexed on the TBoMS transmission is missed by UE. Option C can resolve this issue but the systematic bits may be punctured. Therefore, option B and option C are not the best solution to determine the starting bit, and a further discussion is required.
Through studying the scenarios of that the misalignment issue will be occurred, we find that not all types of UCI will lead to this issue. For example:
· P/SP-CSI are not scheduled by DCI. So there is no misalignment issue.
· A-CSI can be triggered by a DCI scheduling a PUSCH with dynamic grant. If the DCI is missed, the PUSCH will also be cancelled.
· A-CSI triggered by a DCI scheduling a PUSCH can overlap a second PUSCH with configured grant. But the current specification does not allow that the A-CSI should be multiplexed on the second PUSCH with configured grant.
· CG-UCI is reported with configured grant PUSCH only in NR-U, which is not covered in this WID. It can thus be precluded.
· HARQ-ACK is scheduled by DCI. So the misalignment issue can be occurred. An example is shown in Fig. 4. There two DL DCIs scheduling two PDSCHs on slot  and , respectively, and the corresponding HARQ-ACK feedbacks are carried on two PUCCHs on slot  and , respectively. The UL DCI schedules two PUSCHs on slot  and  with T-DAI = 2. If the last DL DCI is missed, the second PUCCH will be canceled. Therefore, UE does not know the HARQ-ACK should be multiplexed on slot .
Observation 3: Not all types of UCI will lead to misalignment issue.
· P/SP-CSI are not scheduled by DCI. So there is no misalignment issue.
· A-CSI can be triggered by a DCI scheduling a PUSCH with dynamic grant. If the DCI is missed, the PUSCH will also be cancelled.
· A-CSI is not allowed to be multiplexed on the PUSCH with configured grant.
· CG-UCI is not covered in the WID of coverage enhancement.
· The misalignment issue will be happened if the DCI scheduling the HARQ-ACK which would be multiplexed on the TBoMS transmission is missed by UE.

As discussed above, only missing the DCI that schedules the HARQ-ACK feedback will lead to the misalignment issue. Therefore, a better method to determine the starting bit is to use option B with a minor modification that the HARQ-ACK is multiplexed on TBoMS transmission by puncturing. It not only solves the misalignment issue of option B, but also has an acceptable performance because the payload of HARQ-ACK is usually lower than CSI.
For example, if a HARQ-ACK with 10bits is multiplexed on the second allocated slot, the desired coded bit sequences received by gNB can be obtained as , , , and  in four allocated slots, respectively. And if the DCI scheduling the HARQ-ACK is missed, then the actual coded bit sequences transmitted from UE can be obtained as , , , and  in four allocated slots, respectively.
As discussed above, the following proposal can be obtained.
Proposal 5: For the determination of starting bit for TBoMS transmission, option B (the index of the starting bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot) is preferred with minor modifications as follows:
· HARQ-ACK is multiplexed on TBoMS transmission by puncturing.
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Fig. 4 The scenario of misalignment issue will be occurred.

· Discussion on LDPC lifting size 
In Rel-15/16, RV is defined as the multiple integer of , because the QC-LDPC coding and decoding are operated in a unit of . Fig. 5 shows two examples. The first one demonstrates that the index of starting bit is a multiple integer of , and the second one demonstrates that the index of starting bit is not a multiple integer of , where  denotes the check matrix. It is obvious that, the first one has lower number of columns and rows used for QC-LDPC coding/decoding than the second one, because the residual bits of first one are occurred only at the end of the coded bits, but the residual bits of the second are occurred at the start and end of coded bits.

[image: ]
Fig. 5 QC-LDPC coding and decoding examples.
In our understanding, it should be followed by TBoMS transmission. i.e., the index of starting bit is better to be defined as the multiple integer of . The merits are concluded as follows.
· The addressing process of bit selection can be simplified. Taking BG1 as an example, the number of coded bits is defined as . If the starting bit is not defined as a multiple integer of , the maximum addressing range is 1 to 25344 with the maximum LDPC lifting size . Otherwise, the addressing range could be shorten as 1 to 66 for any  values.
· The implementation complexity of LDPC coding can be reduced. The LDPC coding can be performed per slot as a pipeline, and only the coded bits need to be transmitted in the corresponding slot are generated in once LDPC coding. If the starting bit is defined as a multiple integer of , lower number of columns and rows are used for LDPC coding.
Observation 4: Defining the index of starting bit in bit selection as multiple integer of LDPC lifting size  could facilitate the addressing process of bit selection and LDPC coding, from the perspective of implementation.

Therefore, option B combined with that the index of the starting bit is defined as multiple integer of  is preferred. It can be concluded as follows: the index of the starting bit should be defined as multiple integer of  that is nearest to but not exceed the position of the last bit selected in the previous allocated slot. For example, the index of the starting bit in bit selection in the allocated slot  within a single TBoMS transmission is given by  as follows:

where  denotes the index of the last coded bit selected from the circular buffer in the allocated slot , ,  denotes the length of coded bits in circular buffer, and  is associated with a RV. As shown in Fig. 6, the first uplink slot is associated with RV0, and for others the coded bits are started from , . The coded bits are partially overlapped between two adjacent uplink slots, because the index of starting bit in bit selection for each allocated slot is defined as the integer times of .
Proposal 6: The index of the starting bit should be defined as multiple integer of LDPC lifting size  that is nearest to but not exceed the position of the last bit selected in the previous allocated slot.

[image: ]
Fig. 6 Index of starting bit expressed by multiple integer of .

2.4 UCI Multiplexing
Based on the above discussion, the UCI multiplexing is discussed in this section. Some basic principles for UCI multiplexing are given at first, and the resource determination for UCI multiplexing is then discussed.
2.4.1 Basic Principle
To facilitate the design, reusing the legacy UCI multiplexing in Rel-15/16 as much as possible is preferred. And considering that the remaining time for finalizing this WI is limited, it is the rapidest way to complete this feature. So the following principles for UCI multiplexing should be followed at least.
· UCI should be multiplexed on only one slot.
In Rel-15/16, UCI is multiplexed on the overlapping slot of PUSCH and PUCCH. If UCI is multiplexed on multiple slots, it will lead to a large specification and implementation impact. For example, the procedure of UCI multiplexing in TS 38.212 Section 6.2.7 will be modified. And it will also lead to a UCI feedback delay, which may break the time validity of HARQ-ACK.
· Legacy timeline for UCI multiplexing should be followed.
In Rel-15/16, UE expects the earliest symbol  of PUCCH and PUSCH in the overlapped slot satisfies the timeline for UCI multiplexing on UL-SCH, as shown in Fig. 7(a). However, if  is defined as the earliest symbol of PUCCH and PUSCHs in all the slots, as shown in Fig. 7(b), it will restrict the flexibility of scheduling and bring more delay to the UCI feedback.
As discussed above, the following proposal is obtained.
Proposal 7: The legacy UCI multiplexing in Rel-15/16 should be reused as much as possible, and at least the basic principles below should be followed:
· UCI should be multiplexed on only one slot.
· Legacy timeline for UCI multiplexing should be followed.
· where  is defined as the earliest symbol of PUCCH and PUSCH in the overlapped slot.
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(a)  is defined as the earliest symbol of PUCCH and PUSCH in the overlapped slot;
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(b)  is defined as the earliest symbol of PUCCH and PUSCHs in all the slots;
Fig. 7 Timeline for UCI multiplexing.

2.4.2 Resource Determination for UCI Multiplexing
Besides HARQ-ACK puncturing, the resource determination for UCI multiplexing should be also modified. Taking HARQ-ACK as an example, the number of coded modulation symbols per layer is determined in Rel-15/16 as follows:

where  denotes the number of UL-SCH bits,  denotes the number of HARQ-ACK bits with CRC,  is used to compensate the coding rate, ,  is configured by RRC, and  denotes the total number of REs that can be used to transmit the UCI in a slot.
For TBoMS transmission, however,  denotes the number of UL-SCH bits for an entire TB with TBS scaled by , where  is the scaling factor to calculate  for TBS determination, but  still denotes the number of REs in one slot. It causes a  times higher actual coding rate of UCI than the desired one, and thus reduces the reliability of UCI transmission.
To resolve this issue,  should be redefined as  to compensate the coding rate. For CSI part 1 and CSI part 2, a similar method can be used. Therefore, the following proposal can be obtained.
Proposal 8: For UCI multiplexing on TBoMS transmission, the parameter  should be redefined to compensate the coding rate as follows:
·  for HARQ-ACK;
·  for CSI part 1;
·  for CSI part 2;
where  is the scaling factor to calculate  for TBS determination, and the parameters , , and  are the coding rate compensation parameters for HARQ-ACK, CSI part 1, and CSI part 2, respectively, configured in RRC.

3. Conclusions
In this contribution, we provide our views on possible specification impact on TB over multi-slot PUSCH with following proposals:
Observation 1: Compared with the legacy PUSCH repetition, the misalignment issue is more serious for TBoMS transmission with option B. This because if the DCI scheduling the UCI that would have been multiplexed on the overlapping slot is missed by UE, the error will be propagated to the later slots for TBoMS transmission, but not for PUSCH repetition, given that the index of starting bit selected from the circular buffer in a slot is indicated by RV for PUSCH repetition, but it follows the index of the last bit selected from the circular buffer in the previous slot for TBoMS transmission with option B.
Observation 2: The misalignment issue of option B can be solved by option C, but the performance of TBoMS transmission will be lost if the systematic bits are punctured.
Observation 3: Not all types of UCI will lead to misalignment issue.
· P/SP-CSI are not scheduled by DCI. So there is no misalignment issue.
· A-CSI can be triggered by a DCI scheduling a PUSCH with dynamic grant. If the DCI is missed, the PUSCH will also be cancelled.
· A-CSI is not allowed to be multiplexed on the PUSCH with configured grant.
· CG-UCI is not covered in the WID of coverage enhancement.
· The misalignment issue will be happened if the DCI scheduling the HARQ-ACK which would be multiplexed on the TBoMS transmission is missed by UE.
Observation 4: Defining the index of starting bit in bit selection as multiple integer of LDPC lifting size  could facilitate the addressing process of bit selection and LDPC coding, from the perspective of implementation.

Proposal 1:  should be supported as a candidate value of the number of allocated slots for a single TBoMS transmission.
·  should be the default value if  is not configured.
Proposal 2: The further constraints on  are not supported besides  is no more than the maximum repetition factor supported in AI 8.8.1.1, e.g.,  is a valid value of repetition factor supported in AI 8.8.1.1.
Proposal 3: For TBoMS transmission with type 1 configured grant, a new field should be introduced in IE ConfiguredGrantCofig to indicate the number  of allocated slots for a single TBoMS transmission.
· For TBoMS transmissions with type 1 and type 2 configured grant,  is provided by a new field in IE ConfiguredGrantConfig and  is provided by the indexed row in the TDRA table if it is present in the TDRA table, respectively. 
· When TBoMS transmission is enabled, the field repK is used to indicate the number  of TBoMS repetitions.
Proposal 4: Each available slot identified by UE is considered as a transmission occasion for TBoMS transmission, and the transmission occasion based power control, UCI multiplexing, rate matching in the current specification is reused.
Proposal 5: For the determination of starting bit for TBoMS transmission, option B (the index of the starting bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot) is preferred with minor modifications as follows:
· HARQ-ACK is multiplexed on TBoMS transmission by puncturing.
Proposal 6: The index of the starting bit should be defined as multiple integer of LDPC lifting size  that is nearest to but not exceed the position of the last bit selected in the previous allocated slot.
Proposal 7: The legacy UCI multiplexing in Rel-15/16 should be reused as much as possible, and at least the basic principles below should be followed:
· UCI should be multiplexed on only one slot.
· Legacy timeline for UCI multiplexing should be followed.
· where  is defined as the earliest symbol of PUCCH and PUSCH in the overlapped slot.
Proposal 8: For UCI multiplexing on TBoMS transmission, the parameter  should be redefined to compensate the coding rate as follows:
·  for HARQ-ACK;
·  for CSI part 1;
·  for CSI part 2;
where  is the scaling factor to calculate  for TBS determination, and the parameters , , and  are the coding rate compensation parameters for HARQ-ACK, CSI part 1, and CSI part 2, respectively, configured in RRC.
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