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1 Introduction
TB processing over multi-slot PUSCH was included as one of the enhancements, for both FR1 and FR2 as well as TDD and FDD, to be specified in the NR coverage enhancement work item approved in RAN1#90-e [1]:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 

Section 2 summarizes the remaining aspects for the maintenance of TB processing over multi-slot PUSCH based on companies’ contributions submitted under AI 8.8.1 to RAN1 #109-e [5]-[25].
All related proposals from different contributions, organized per aspect, are listed in Appendix A, for reference.
Previous Rel-17 agreements are listed in Appendix B, for reference.
2 Summary of contributions on TB processing over multi-slot PUSCH 
Contributions submitted under AI 8.8.1 discussed several aspects for the maintenance of TB processing over multi-slot PUSCH (referred to as TBoMS in this document, for simplicity). A systematic categorization will be used to summarize the content of all contributions. Following outcome of the preparation phase before RAN1#109-e, Section 2.1 summaries issues to be discussed in RAN1#109-e, including Issue#1, Issue#5, and Issue#7 in  [3]. Section 2.2 summaries other issues submitted by companies but will not be discussed in RAN1#109-e according to the discussion in  [3], for completeness.
Tags [OPEN], [CLOSED] and [PAUSED] may be used to identify the status of the discussion at any moment of the meeting. 

2.1 Issues to be discussed in RAN1#109-e
Issues to be discussed in this meeting are (following the indices used in [3]):
2.1.1. Issues#1: Removing the condition that AvailableSlotCounting is enabled for TBoMS
2.1.2. Issues#5: TP for available slot determination for TBoMS in CG-PUSCH
2.1.3. Issues#7: A-CSI report on TBoMS
Several companies have discussed at large about these issues in the submitted contributions. Summary, discussion, and proposals on these aspects are provided in the following. Sub-section numbers follow the list above, for simplicity. 
2.1.1. [CLOSED] Issue#1: Removing the condition that AvailableSlotCounting is enabled for TBoMS
Six companies (ZTE [6], Nokia/NSB [9], Xiaomi [10], Ericsson [24], Huawei/HiSilicon [5], Intel [23]) proposed editorial corrections for clarifying that the number of slots for TBoMS is always counted based on the available slots without any dependency on a RRC parameter (AvailableSlotCounting).
In addition, four companies (Sharp [21], Intel [23], Ericsson [24], Qualcomm [25]) also proposed similar editorial corrections for clarifying the counting on available slots for PUSCH repetition type A.
FL’s comments on May 09
From FL’s perspective, the editorial corrections for TBoMS and PUSCH repetition type A provided by the above companies are reasonable and could be used as a basis to find a unique TP agreeable to everyone. 

First round of discussion
Given the above companies’ and FL’s understandings and companies’ preferences, it would seem reasonable to formulate the following proposal.
FL’s proposal 1
RAN1 to adopt the following text proposal for TS 38.214, Clause 6.1.2.1 (changes are highlighted in red):
	<omitted text>
6.1.2.1 Resource allocation in time domain
<omitted text>
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	For the case of a reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
If AvailableSlotCounting is enabled and a UE would transmit a PUSCH of a TB processing over multiple slots or PUSCH repetition Type A when AvailableSlotCounting is enabled and K>1 or a TB processing over multiple slots over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213], the UE counts the slots in the number of  slots.
<omitted text>
For TB processing over multiple slots:
-	For unpaired spectrum, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
-	For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot.
-	For the case of reduced capability half-duplex UE, [and when AvailableSlotCounting is enabled,] the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
For a PUSCH transmission scheduled by DCI format 0_1, or 0_2, or 0_0 with CRC scrambled by TC-RNTI, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to table 6.1.2.1-2. 
<omitted text>



FL’s recommendation is to have a first round of discussion among companies about FL’s proposal 1. If you can agree to the proposed TP but have suggestions for the wording or if you have other corrections in the same clause, please add them in the second table below. Micro-optimizations should be avoided, of course. Thank you.
FL’s proposal 1
	
	Company name

	Support FL’s Proposal 1
	QC, Panasonic, CATT, Apple, Xiaomi, vivo, Sharp, ZTE, SS, Intel, InterDigital, DCM, OPPO, Ericsson, Nokia, NSB

	Do not support FL’s Proposal 1
	


 
	Company
	Additional comments related to FL’s Proposal 1, if any.

	
	

	
	

	
	



FL’s comments on May 11 
From the first round of discussion, 15 companies supported FL’s proposal 1, while no company objected to it. 
The following proposal is therefore brought up for email approval. This issue is closed.
FL’s proposal 1
RAN1 to adopt the following text proposal for TS 38.214, Clause 6.1.2.1 (changes are highlighted in red):
	<omitted text>
6.1.2.1 Resource allocation in time domain
<omitted text>
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	For the case of a reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled and K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
If AvailableSlotCounting is enabled and a UE would transmit a PUSCH of a TB processing over multiple slots or PUSCH repetition Type A when AvailableSlotCounting is enabled and K>1 or a TB processing over multiple slots over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213], the UE counts the slots in the number of  slots.
<omitted text>
For TB processing over multiple slots:
-	For unpaired spectrum, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
-	For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot.
-	For the case of reduced capability half-duplex UE, [and when AvailableSlotCounting is enabled,] the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
For a PUSCH transmission scheduled by DCI format 0_1, or 0_2, or 0_0 with CRC scrambled by TC-RNTI, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to table 6.1.2.1-2. 
<omitted text>



2.1.2. [CLOSED] Issue#5: TP for available slot determination for TBoMS in CG-PUSCH
Two companies (Sharp [21] and Intel [23]) observed that the description of counting on available slots for TBoMS was missing in Clause 6.1.2.3.3 of TS 38.214 and proposed that similar text used for the description of counting on available slots for TBoMS in Clause 6.1.2.1 can be used in Clause 6.1.2.3.3 of TS 38.214.
FL’s comments on May 09
From FL’s perspective, given that the description of counting on available slots for PUSCH repetition type A is also repeated in Clause 6.1.2.3.1, it is reasonable to add the description of counting on available slots for TBoMS in Clause 6.1.2.3.3 as well.

First round of discussion
Given the above companies’ and FL’s understandings and companies’ preferences, it would seem reasonable to formulate the following proposal.
FL’s proposal 2 
RAN1 to adopt the following text proposal for TS 38.214, Clause 6.1.2.3.3 (changes are highlighted in red):
	[bookmark: _Toc100147427]<omitted text>
6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
<omitted text>
The UE is not expected to be configured with the time duration for  transmissions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available in a slot for the PUSCH transmission of TB processing over multiple slots is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
For unpaired spectrum:
· The UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
· A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
· The UE determines  consecutive slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
· For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots is omitted in a slot according to the conditions in clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
<omitted text>



FL’s recommendation is to have a first round of discussion among companies about FL’s proposal 2. If you can agree to the proposed TP but have suggestions for the wording or if you have other corrections in the same clause, please add them in the second table below. Micro-optimizations should be avoided, of course. Thank you.
FL’s proposal 2
	
	Company name

	Support FL’s Proposal 2
	QC, Panasonic, CATT, Apple, Xiaomi, vivo, Sharp, ZTE, SS, Intel, InterDigital, DCM, OPPO, Ericsson, Nokia, NSB

	Do not support FL’s Proposal 2
	


 
	Company
	Additional comments related to FL’s Proposal 2, if any.

	Sharp
	To have more alignment with the descriptions in Clause 6.1.2.1, the 2nd bullet point for unpaired spectrum (i.e. “- A slot is not counted…”) should be a sub-bullet of the 1st bullet point. 

	Intel
	We are fine with the proposal in principle. Some wording may need to be updated. For instance, TB processing over multiple slots with a Type 2 configured grant can be considered as a main bullet, i.e., 
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots,
For unpaired spectrum:
· The UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
· A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
       For paired spectrum and SUL band:
· The UE determines  consecutive slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.

	
	

	
	



FL’s comments on May 11 
From the first round of discussion, 15 companies supported FL’s proposal 1, while no company objected to it. One company (Sharp) proposed a minor correction on bullet level of the second bullet for unpaired spectrum. One company (Intel) proposed minor modifications to have a more compact text. From FL’ perspective, given that the original wording is agreeable for everyone, let’s use the original wording from FL’s proposal 2 to avoid further minor revisions. In contrast, the minor correction on bullet level proposed by Sharp is valid and will be considered in the version for email approval.
The following proposal is therefore brought up for email approval. This issue is closed.
FL’s proposal 2 
RAN1 to adopt the following text proposal for TS 38.214, Clause 6.1.2.3.3 (changes are highlighted in red):
	<omitted text>
6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
<omitted text>
The UE is not expected to be configured with the time duration for  transmissions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available in a slot for the PUSCH transmission of TB processing over multiple slots is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
For unpaired spectrum:
· The UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
· A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
· The UE determines  consecutive slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
· For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of TB processing over multiple slots with a Type 2 configured grant activated by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots is omitted in a slot according to the conditions in clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
<omitted text>



2.1.3. [OPEN] Issue#7: A-CSI report on TBoMS
One company (Intel [23]) observed that it was concluded in RAN1#109-e meeting that the existing rules can be reused for UCI multiplexing on PUSCH in case of TBoMS and UL CA scenario. Therefore, it was proposed in [23] that similar mechanism as defined for PUSCH repetition type A can be reused when SP/A-CSI reports are multiplexed on TBoMS, i.e., SP/A-CSI is only multiplexed on the first transmission occasion of TBoMS with or without UL-SCH.
FL’s comments on May 09
Let us firstly recall the following agreement and conclusion in previous meetings:
	Agreement (RAN1#107-e)
· For TBoMS, UCI is multiplexed on the individual overlapping slot for UL transmission in one carrier
· FFS: timeline requirements
· FFS: details on the calculation of the number of coded modulation symbols per layer for UCI multiplexing on a single TBoMS.
· Note: no new UCI multiplexing mechanism other than existing puncturing or rate-matching is introduced for TBoMS in Rel-17.

Conclusion (RAN1#107b-e)
Existing rules can be reused for UCI multiplexing on PUSCH in case of TBoMS and UL CA scenario.


It can be observed that the agreement in RAN1#107-e did not cover the case of SP/A-CSI on PUSCH for TBoMS, wherein there is no overlapping slot. Therefore, the issue raised in [23] for SP/A-CSI on TBoMS seems to be valid. On the other hand, the conclusion made in RAN1#107b-e however was aimed clarifying that there is no special handling for UCI multiplexing on TBoMS in case of UL CA, as captured in Section 2.1.3.4 of the FL summary for RAN1#107b-e in [4]. Therefore, this conclusion should not be understood as if it was concluded that similar mechanism as defined for PUSCH repetition type A can be reused when SP/A-CSI reports are multiplexed on TBoMS.
From FL’s perspective, and given the above observations, SP/A-CSI on TBoMS deserves further discussions in RAN1, especially the SP/A-CSI should be multiplexed on which slot of the allocated slots for TBoMS. This may significantly impact the decoding performance for TBoMS. For example, if the SP/A-CSI is always multiplexed on the first slot of TBoMS, a substantial number of systematic bits will be punctured in case RV0 is used for TBoMS. This may not be the case when other RVs are used for TBoMS. In addition, although the use case for SP/A-CSI on TBoMS with UL-SCH seems to be valid, the use case for SP/A-CSI on TBoMS without UL-SCH may need further discussion.

First round of discussion
Given the above companies’ and FL’s observations, the following questions are formulated for the first round of discussion.
2.1.3-Q1 For the case SP/A-CSI multiplexing on a single TBoMS with UL-SCH, do you agree that there is an impact on TBoMS performance due to puncturing of systematic bits if SP/A-CSI is always multiplexed on the first slot of the single TBoMS when RV0 is used?
2.1.3-Q2 For the case SP/A-CSI multiplexing on a single TBoMS with UL-SCH, which slot of the allocated slots for TBoMS should be used for SP/A-CSI multiplexing when the TBoMS is associated with RV0? And which slot of the allocated slots for TBoMS should be used for SP/A-CSI multiplexing when the TBoMS is associated with other RVs?
2.1.3-Q3 For the case SP/A-CSI multiplexing on TBoMS repetitions with UL-SCH, do you agree that SP/A-CSI should only be multiplexed on the first TBoMS repetition?
2.1.3-Q4 Do you think that SP/A-CSI multiplexing on TBoMS without UL-SCH is a valid use case for TBoMS in coverage shortage scenarios?

FL’s recommendation is to have a first round of discussion among companies about the above questions. Corresponding tables are added below to this end.
2.1.3-Q1
For the case SP/A-CSI multiplexing on a single TBoMS with UL-SCH, do you agree that there is an impact on TBoMS performance due to puncturing of systematic bits if SP/A-CSI is always multiplexed on the first slot of the single TBoMS when RV0 is used?
	
	Company’s name for the answer to 2.1.3-Q1

	Yes
	Panasonic, Apple, Ericsson, Nokia, NSB

	No
	


 
	Company
	Additional comments related to 2.1.3-Q1, if any.

	QC
	A-CSI trigger is a deliberate choice by the gNB. gNB knows the amount of resources to be used for CSI and UL-SCH. The gNB can accordingly pick the right MCS to avoid any performance degradation.  This may not be an issue.

	CATT
	It is natural that performance may be degreed in this case. However, similar analysis seems also valid for legacy repetition type A. If the gNB intends to trigger SP/A-CSI in TBoMS, the loss, if any, should be small enough and acceptable.

	Xiaomi
	Share the same view as QC.

	vivo
	Regarding the concern on the performance degradation of UL-SCH, in our understanding when SP/A-CSI on TBoMS with UL-SCH is scheduled, UE is normally in good coverage where the performance of UL-SCH can be ensured. On the other hand, when NW would trigger UE to transmit SP/A-CSI on a PUSCH with UL-SCH, NW can also schedule UE on a single slot PUSCH rather than on TBoMS. It’s up to gNB scheduling.

	Sharp
	Share the views from Qualcomm. The gNB should be able be handle such performance degradation.

	ZTE
	Similar views as above companies that this could be handled by gNB implementation. 


	SS
	Same views as ZTE.

	Intel
	We share similar view as other companies that this can be handled by gNB. 

	InterDigital
	Same view as above companies.

	OPPO
	We share similar view as above companies. It could be handled by gNB scheduling.

	Ericsson
	We think the following agreement is applicable to CSI multiplexing on TBoMS.
· For TBoMS, UCI is multiplexed on the individual overlapping slot for UL transmission in one carrier
The performance impact due to the punctured systematic bits can’t be overlooked, even for modest amounts (e.g. ~10 bits) of CSI in our understanding. What’s more, TBoMS supports per-slot rate matching, and the index of the starting coded bit in a slot is independent from UCI multiplexed in previous slots. Therefore, if CSI report is multiplexed on the overlapping slot, which may not necessarily be the first slot, it has no impact of bit selection in other slots. If it could be controlled, then the gNB could choose a slot of a RV where UCI multiplexing has small impact of performance. 
So, we do expect some loss of performance if the CSI is multiplexed in the first slot rather than in later slots, since more systematic bits will be lost if we multiplex in the first slot.  Therefore, we prefer to investigate the performance further before concluding to use the first slot.

	Nokia/NSB
	We don’t think that performance degradation can be fully controlled by MCS or resource selection. What a gNB can do is to decide whether SP/A-CSI should be reported on the TBoMS or not. If the gNB decide to multiplex SP/A-CSI on TBoMS and if the SP/A-CSI is multiplexed on the first slots of the TBoMS in case RV0, then performance degradation always happens. 
Concerning the comparison with PUSCH repetition type A, these two cases are not the same from our understanding. 
· Firstly, PUSCH repetition type A allows RV cycling such that: (i) part of the punctured systematic bits can be retransmitted in another RV or (ii) full of the punctured systematic bits can be retransmitted in other repetition with same RV, depending on the number of repetitions and RV sequence. This may not be the case for a single TBoMS, wherein bit selection from circular buffer is back-to-back.
· Secondly, the TBS of PUSCH repetition type A is determined by resource per slot, while TBS of TBoMS is determined by resource across multiple slots. Therefore, the first slot of TBoMS may only be able to convey part of systematic bits. Hence, multiplexing SP/A-CSI there will degrade performance for sure.
Therefore, we share similar view as Ericsson that further investigation is needed before making a conclusion for this case.




2.1.3-Q2
For the case SP/A-CSI multiplexing on a single TBoMS with UL-SCH, which slot of the allocated slots for TboMS should be used for SP/A-CSI multiplexing when the TboMS is associated with RV0? And which slot of the allocated slots for TboMS should be used for SP/A-CSI multiplexing when the TboMS is associated with other RVs? 
	Company
	Comments related to 2.1.3-Q2

	QC
	Reuse the existing rule --- i.e., first slot of a PUSCH grant is used for CSI multiplexing. No need for any further optimization. 

	Panasonic
	First slot of the single TboMS should be used regardless of associated RV index. The degradation of TboMS performance can be solved by proper MCS and/or resource allocation.

	CATT
	Agree with Qualcomm and Panasonic. To simplify the mechanism, we prefer the first slot, as legacy.

	Apple
	The first slot is used for multiplexing CSI which is similar as repetition case.

	Xiaomi
	Adopt the similar rule as repetition that always the first slot is used for CSI multiplexing regardless of the associated RV.

	Vivo
	If SP/A-CSI on TboMS with UL-SCH is supported, the first slot can be SP/A-CSI multiplexing, even if RV0 is indicated for the TboMS. NW should carefully schedule resources to make sure the performance of UL-SCH is acceptable.

	Sharp
	Reuse the existing rule for PUSCH repetition Type A.

	ZTE
	P/A-CSI is multiplexed in the first slot as legacy for PUSCH repetition. 

	Samsung 
	Using legacy rule is enough.

	Intel
	Based on existing agreement, we should reuse the existing rule for PUSCH repetition type A. In this case, first slot is used for SP/A-CSI multiplexing. 

	InterDigital
	Simpler to keep same behaviour as repetition case. Also may be better from latency perspective.

	OPPO
	Reuse the existing rule for PUSCH repetition type A.

	Ericsson
	It is natural to use the first slot given Rel-15/16 repetition type A behavior.  However, as commented above, this may have worse performance, and we prefer to have some idea of the performance tradeoffs before using only the first slot.  Note since TBoMS has consecutive coded bits selected for the multiple slots from the circular buffer, it has a smaller chance to retransmit systematic bits that are punctured by UCI, as compared to when the RVs are cycled in repetition Type A.

	Nokia/NSB
	We share similar view as Ericsson



2.1.3-Q3
For the case SP/A-CSI multiplexing on TBoMS repetitions with UL-SCH, do you agree that SP/A-CSI should only be multiplexed on the first TBoMS repetition?
	
	Company’s name for the answer to 2.1.3-Q3

	Yes
	QC, Panasonic, CATT, Apple, Xiaomi, vivo, Sharp, ZTE, SS, Intel, InterDigital, DCM, OPPO, Nokia, NSB

	No
	Ericsson


 
	Company
	Additional comments related to 2.1.3-Q3, if any.

	Ericsson
	As in the case of single TBoMS, we think the performance should be investigated for different RVs before drawing a conclusion.

	
	



2.1.3-Q4
Do you think that SP/A-CSI multiplexing on TBoMS without UL-SCH is a valid use case for TBoMS in coverage shortage scenarios?
	
	Company’s name for the answer to 2.1.3-Q4

	Yes
	

	No
	Panasonic, CATT, Apple, vivo, Sharp, ZTE, SS, InterDigital, OPPO, Ericsson, Nokia, NSB


 
	Company
	Additional comments related to 2.1.3-Q4, if any.

	QC
	Such an option may not be needed. Don’t see any benefit over existing PUSCH Rep Type A mechanism. 

	vivo
	For TBoMS without UL-SCH, in our understanding, when NW would trigger UE to transmit SP/A-CSI on a PUSCH without UL-SCH, NW can schedule UE on a single slot PUSCH rather than on TBoMS, considering we have already agreed that TDRA of legacy single slot based PUSCH and TBoMS can be indicated by the same TDRA table. Legacy UE behavior would then be used if A-CSI without UL-SCH is transmitted on PUSCH rather than on TBoMS.

	Ericsson
	We don’t think TBoMS without UL-SCH is a use case, since the CSI must be multiplexed in one slot. The network can set N=1 and trigger CSI without UL-SCH, which seems sufficient.



FL’s comments on May 11
Summary of the first-round discussion is the following:
For 2.1.3-Q1:
· 4 companies agreed that there is an impact on TBoMS performance due to puncturing of systematic bits if SP/A-CSI is always multiplexed on the first slot of the single TBoMS when RV0 is used. 
· 10 companies commented that performance loss is either acceptable or can be controlled/avoided by gNB via MCS selection or resource scheduling.
· 2 companies expressed their concern on the performance loss and requested for further study before making conclusion.
For 2.1.3-Q2:
· 12 companies commented that SP/A-CSI should always be multiplexed on the first slot of a TBoMS regardless of the RV used for the TBoMS.
· 2 companies requested for further study before making conclusion.
For 2.1.3-Q3:
· 14 companies agreed that SP/A-CSI should only be multiplexed on the first repetition of TBoMS repetition.
· 1 company requested for further study before making conclusion.
For 2.1.3-Q4:
· 11 companies commented that SP/A-CSI multiplexing on TBoMS without UL-SCH is not a valid use case for TBoMS.

Second round of discussion
From the above summary of the first-round discussions, it would seem reasonable and fair to formulate the following proposal at this stage.
FL’s proposal 3 
· SP/A-CSI multiplexing on TBoMS with UL-SCH is supported.
· FFS: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for SP/A-CSI multiplexing.
· SP/A-CSI multiplexing on TBoMS without UL-SCH is not supported.

FL’s recommendation is to have a discussion among companies about FL’s proposal 3. If you can agree to the proposal but have suggestions for the wording or if you have other comments, please add them in the second table below. Micro-optimizations should be avoided, of course. Thank you.
FL’s proposal 3
	
	Company name

	Support FL’s Proposal 3
	vivo, CATT, Intel, QC, InterDigital, Panasonic, Sharp, Ericsson, OPPO, Huawei, HiSilicon, Nokia, NSB

	Do not support FL’s Proposal 3
	


 
	Company
	Additional comments related to FL’s Proposal 3, if any.

	CATT
	For progress we support FL’s proposal 3. But better to conclude that the SP/A-CSI is multiplexed in the first slot based on the obvious majority view.

	Intel
	We share similar view as CATT that based on majority view, we can conclude that it is first slot for TBoMS with and without repetition.   

	QC
	Same views as CATT and Intel. This is the maintenance phase. Can we choose options that are least disruptive and move on? 
A-CSI would be a delay-sensitive payload, so might be best to send it out on the very first slot. Waiting for third or fourth slot of TBOMS could be a large delay, especially in TDD systems. Also, if we don’t multiplex on the first slot, does the reference slot for CSI change?
Minor edit: Can we say “SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is supported”?

	InterDigital
	Agree with companies above that we could conclude already that the A-CSI is multiplexed on the first slot, given this is maintenance phase.

	Panasonic
	We share the view as above companies that we could conclude that the SP/A-CSI is multiplexed in the first slot.

	Sharp
	We also share the views from the above companies that we could conclude that the SP/A-CSI is multiplexed in the first slot.

	Samsung
	This is a quite late maintenance stage, unless things are broken, we are not in favour of having some new design for some “optimization”. So we share the comments to conclude the issue.

	Ericsson
	Support the proposal.
As mentioned in the first round, we have concern of performance degradation caused by the punctured systematic bits in the first slot of RV0 and would like to investigate further before making a conclusion. However, TBoMS supports per-slot rate matching and a semi-static determination of the index of the starting coded bit in a slot assuming no UCI multiplexing as highlighted below. We think CSI multiplexing on TBoMS can reuse the same way as HARQ. CSI/HARQ multiplexing in a slot only affects the number of coded bits selected in the overlapping slot and has no impact on other slots.
Agreement
The index of the starting coded bit in the circular buffer for the -th slot of a single TBoMS, i.e., , is calculated as 
		
Where:
·  k0 is given by Table 5.4.2.1-2.  
·  is the number of slots allocated for TBoMS
·  is the length of circular buffer
·  is the total number of coded bits available for transmission of the TB in a slot allocated for TBoMS, assuming no UCI multiplexing
·  is the number of filler bits that would be skipped in the bit selection step, assuming no UCI multiplexing, in the -th slot allocated for TBoMS, if any.


	OPPO
	Support the proposal. Share the view as above companies that we could conclude that the SP/A-CSI is multiplexed in the first slot.

	Huawei, HiSilicon
	Fine with the proposal. And the SP/A-CSI should be multiplexed on the first slot of a single TBoMS regardless of which RV is associated. The performance degradation can be solved by proper MCS selection, resource allocation, and TBoMS repetition. So it is not a problem.

	
	



FL’s comments on May 13
Summary of the second-round discussion is the following:
· 11 companies supported FL’s proposal 3, while no company objected to it. 
· One company (Qualcomm) suggested a minor modification in wording of FL’s proposal 3 to make it clearer.
· 9 companies suggested concluding that SP/A-CSI is multiplexed on the first slot of a TBoMS regardless of the RV used for the TBoMS.
· One company expressed concern on performance degradation caused by the punctured systematic bits in the first slot of RV0 and requested further investigating before making a conclusion.
From the above summary, FL’s proposal 3 is agreeable to everyone. The suggested modification from Qualcomm is accepted since it helps clarifying the proposal without changing the meaning of it.  The following proposal is therefore brought up for email approval.
FL’s proposal 3-v1 
· SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is supported.
· FFS: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for SP/A-CSI multiplexing.
· SP/A-CSI multiplexing on TBoMS without UL-SCH is not supported.

Third round of discussion
In this round of discussion, let’s try to resolve the FFS in FL’s proposal 3-v1 in this meeting, if possible. Therefore, the following proposal is formulated to capture majority view in previous round of discussion.
FL’s proposal 4 
· For SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH, SP/A-CSI is multiplexed on the first slot of N*K slots determined for TBoMS transmission, where N is the number of slots used for TBS determination and K is the number of repetitions of a single TBoMS.

FL’s recommendation is to have a discussion among companies about FL’s proposal 4. If you can agree to the proposal but have suggestions for the wording or if you have other comments, please add them in the second table below. Micro-optimizations should be avoided, of course. Thank you.
FL’s proposal 4
	
	Company name

	Support FL’s Proposal 4
	vivo, Sharp, Apple, ZTE, Intel, InterDigital, QC, OPPO, CATT, DCM

	Do not support FL’s Proposal 4
	


 
	Company
	Additional comments related to FL’s Proposal 4, if any.

	
	

	
	

	
	





2.2 Issues NOT to be discussed in RAN1#109-e
The following issues were submitted by companies but will not be discussed in RAN1#109-e according to the discussion in [3].
2.2.1 [bookmark: _Toc503902285][bookmark: _Toc415085486][CLOSED] Issue#2: MAC layer may not generate MAC PDU for CG PUSCH with TBoMS when there is overlapping with DG PUSCH
One company (ZTE [6]) brought up a potential issue that, following the agreement in RAN1#106-e, only TBoMS transmission in a slot that overlaps with other signal is canceled and the TBoMS transmissions on the other slots can be transmitted. It is then argued in [6] that, from MAC perspective, there are actually one PUSCH grant for TBoMS while multiple PUSCH grants for PUSCH repetition. This may lead to the case that CG-PUSCH TBoMS transmissions on slots other than the overlapping slot with DG-PUSCH cannot be transmitted since the uplink grant is dropped, following RAN2 specs. It is then proposed in [6] that RAN1 needs to send an LS to RAN2 for clarification.
2.2.2 [CLOSED] Issue#3: Multiplexing of HARQ-ACK on TBoMS following UL T-DAI in case without overlapping PUCCH since DL DCI is missed
One company (ZTE [6]) brought up a potential issue that, in RAN1#107-e, it was agreed in Rel-15/16 maintenance session of AI 7.1 that, for Rel-16 with one PUSCH and no overlapping PUCCH with HARQ-ACK within a span of one PUCCH slot (both single carrier and UL CA), if the UL-TDAI is not equal to 4 (for Type 2 codebook) or equal to 1 (for Type 1 codebook), the UE multiplexes HARQ-ACK following the UL-TDAI into the PUSCH. It is firstly proposed in [6] that the latter is applied for TBoMS. It is then proposed in [6] that, one of the slots for TBoMS transmission should be specified for HARQ-ACK multiplexing if the UE does not know the PUCCH slot due to missing detection of the DL DCI and the T-DAI in the UL grant is not equal to 4 for Type 2 codebook or is equal to 1 for Type 1 codebook.
2.2.3 [CLOSED] Issue#4: Support of Rel-17 coverage enhancement techniques in unlicensed band
Two companies (Langbo [11] and Samsung [12]) discussed about HARQ-ACK information interpretation in DFI applied for TBoMS. It is argued in [11] that considerable number of coded bits of the TB may not be able to be received after a last symbol of the PUSCH transmission in a first slot from the multiple slots. Therefore, it is proposed in [11] that timeline for HARQ-ACK information interpretation in DFI should consider last symbol of the first repetition of TBoMS instead of last symbol of the first slot. TP was also proposed in [12] on the same issue.
2.2.4 [CLOSED] Issue#6: Out-of-order handling for TBoMS
One company (Intel [23]) proposed that the existing out-of-order handling mechanism may be reused for TBoMS and RAN1 should clarify the case when DCIs scheduling TBoMS and another PUSCH have the same ending symbol.
2.1 
2.2 
2.2.1. 
2.2.2. 
2.2.3. 
2.2.4. 
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Appendix A: Proposals from contributions aggregated by topic
A.1 Removing the condition that AvailableSlotCounting is enabled for TBoMS

	R1-2203191 ZTE
Proposal 3: Adopt the following Text Proposal for TS38.214.
-----------------------------------------------------Text Proposal for TS38.214-----------------------------------------------------
	[bookmark: _Toc29673204][bookmark: _Toc20318033][bookmark: _Toc100147418][bookmark: _Toc29674338][bookmark: _Toc27299931][bookmark: _Toc45810613][bookmark: _Toc11352143][bookmark: _Toc29673345][bookmark: _Toc36645568]Reason for change: The number of slots for TBoMS is always counted based on the available slots defined for PUSCH repetition Type A enhancements. It is not correctly captured in the specification.

	Summary of the change: Remove the condition that AvailableSlotCounting is enabled for TBoMS processing.

	Consequences if not approved: The incorrect UE behavior for slot counting for TBoMS.

	6.1.2.1	Resource allocation in time domain
<---------------------------Other parts are omitted ------------------------------->
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	For the case of a reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
If AvailableSlotCounting is enabled and a UE would transmit a PUSCH of a TB processing over multiple slots or when AvailableSlotCounting is enabled, a UE would transmit PUSCH repetition Type A over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213], the UE counts the slots in the number of  slots.
For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
-	Otherwise, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot. 
-	Else if the PUSCH is scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
For TB processing over multiple slots:
-	For unpaired spectrum, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
-	For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot.
-	For the case of reduced capability half-duplex UE, [and when AvailableSlotCounting is enabled,] the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
For a PUSCH transmission scheduled by DCI format 0_1, or 0_2, or 0_0 with CRC scrambled by TC-RNTI, the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …  -1, is determined according to table 6.1.2.1-2. 




	R1-2203610 Nokia/NSB
[bookmark: _Toc101534579]Proposal 3. RAN1 to adopt the following changes for Section 6.1.2.1 of TS 38.214 (changes are highlighted in red):
	Reason for change:
	Completion of TBoMS feature for coverage enhancement in NR.

	
	

	Summary of change:
	Complete the descriptions of resource allocation in case reduced capability half-duplex UEs support TBoMS

	
	

	Consequences if not approved:
	Potential confusion on the descriptions of resource allocation in case reduced capability half-duplex UEs support TBoMS.

	
	

	Clauses affected:
	6.1.2.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	



	<omitted text>
6.1.2	Resource allocation 
6.1.2.1	Resource allocation in time domain
<omitted text>
For TB processing over multiple slots:
· For unpaired spectrum, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
· For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot.
· For the case of reduced capability half-duplex UE, [and when AvailableSlotCounting is enabled,] the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
<omitted text>




	R1-2203791 Xiaomi
Proposal 2: Don’t apply the RRC parameter AvailableSlotCounting for single TBoMS.
Proposal 3: Adopt the following TP for single TBoMS in section 6.1.2.1 of TS38.214.
	TS 38.214 v17.0.0
6.1.2.1	Resource allocation in time domain
**Unchanged parts are omitted**
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	For the case of a reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
**Unchanged parts are omitted**
If AvailableSlotCounting is enabled and a UE would transmit a PUSCH of a TB processing over multiple slots or PUSCH repetition Type A For PUSCH repetition type A, or for a PUSCH transmission of TB processing over multiple slots, over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A a PUSCH transmission in a slot from the  slots is omitted, according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213], the UE counts the omitted slots in the number of  slots.
**Unchanged parts are omitted**
For TB processing over multiple slots, in case N>1:
-	For unpaired spectrum, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
-	For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot.
· For the case of reduced capability half-duplex UE, [and when AvailableSlotCounting is enabled,] the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
**Unchanged parts are omitted**



Proposal 4: Don’t apply the RRC parameter AvailableSlotCounting for TBoMS with repetitions.
Proposal 5: Adopt the following TP for TBoMS with repetitions in section 6.1.2.1 of TS38.214.
	TS 38.214 v17.0.0
6.1.2.1	Resource allocation in time domain
**Unchanged parts are omitted**
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>1 and N=1, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
**Unchanged parts are omitted**




	R1-2204871 Ericsson
[bookmark: _Hlk101452024]Proposal 1: Adopt the TP in section 3 of removing words in brackets for TBoMS in clause 6.1.2.1 in 38.214 v17.1.0.
	TP to clause 6.1.2.1 in 38.214 v17.1.0
For TB processing over multiple slots:
…
· For the case of reduced capability half-duplex UE, [and when AvailableSlotCounting is enabled,] the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. 




	R1-2203095 Huawei/HiSilicon
Proposal 4: Adopt following TP.
	6.1.2.1	Resource allocation in time domain
<omitted text>
For paired spectrum and SUL band:
· The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when K>1, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
· For the case of a reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled and , or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<omitted text>
For TB processing over multiple slots:
<omitted text>
· For the case of reduced capability half-duplex UE, [and when AvailableSlotCounting is enabled,] the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.




	R1-2204775 Intel
Proposal 4
· Agree on TP#3 for PUSCH repetition type A and TBoMS with counting based on available slots.
· Agree on TP#4 for TBoMS with counting based on available slots for HD-FDD RedCap UEs.
	------------------------------   TP#3: TS 38.214-----------------------------------
6.1.2.1	Resource allocation in time domain
< Unchanged text omitted >
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	For the case of a reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2 when AvailableSlotCounting is enabled, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
If AvailableSlotCounting is enabled and a UE would transmit a PUSCH of a TB processing over multiple slots or PUSCH repetition Type A when AvailableSlotCounting is enabled over  slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the  slots, according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213], the UE counts the slots in the number of  slots.
< Unchanged text omitted >

	------------------------------   TP#4: TS 38.214-----------------------------------
6.1.2.1	Resource allocation in time domain
< Unchanged text omitted >
For TB processing over multiple slots:
-	For unpaired spectrum, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. 
-	For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot.
· For the case of reduced capability half-duplex UE, [and when AvailableSlotCounting is enabled,] the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.
< Unchanged text omitted >







A.2 MAC layer may not generate MAC PDU for CG PUSCH with TBoMS when there is overlapping with DG PUSCH

	R1-2203191 ZTE
Proposal 4: An LS should be sent to RAN2 including:
· From RAN1 perspective, the MAC PDU should be generated for CG PUSCH configured with TBoMS transmission so that the CG PUSCH can be transmitted on the non-overlapping slots even though the CG PUSCH transmission in a slot overlaps with a DG PUSCH.
· From RAN1 perspective, the MAC PDU should be generated for a PUSCH configured with TBoMS transmission so that the it can be transmitted on the non-canceled slots even though it is determined as de-prioritized grant.





A.3 Multiplexing of HARQ-ACK on TBoMS following UL T-DAI in case without overlapping PUCCH since DL DCI is missed

	R1-2203191 ZTE
Proposal 5: For single TBoMS transmission and no overlapping PUCCH with HARQ-ACK within a span of one PUCCH slot, if T-DAI in UL grant is not equal to 4 for Type 2 codebook or is equal to 1 for Type 1 codebook, the UE should multiplex HARQ-ACK in the PUSCH following the T-DAI in UL grant.
Proposal 6: One of the slots for TBoMS transmission should be specified for HARQ-ACK multiplexing if the UE does not know the PUCCH slot due to missing detection of the DL DCI and the T-DAI in the UL grant is not equal to 4 for Type 2 codebook or is equal to 1 for Type 1 codebook.



A.4 Support of Rel-17 coverage enhancement techniques in unlicensed band
	R1-2203837 Langbo
The following text proposal can be considered.
	********************************** Start of TP for TS 38.213 **************************
< Unchanged parts are omitted >
[bookmark: _Toc29899159][bookmark: _Toc92093866][bookmark: _Toc45699218][bookmark: _Toc29917316][bookmark: _Toc29894860][bookmark: _Toc36498190][bookmark: _Toc29899577]10.5	HARQ-ACK information for PUSCH transmissions
< Unchanged parts are omitted >
For a PUSCH transmission scheduled by a DCI format, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission by a number of symbols provided by cg-minDFI-Delay or, if the PUSCH transmission is over multiple slots,
-	after a last symbol of the PUSCH transmission in a first slot from the multiple slots by a number of symbols provided by cg-minDFI-Delay, if a value of the HARQ-ACK information is ACK and numberOfSlotsTBoMS is not present in the resource allocation table.
-	after a last symbol of the PUSCH transmission, or of a first repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFI-Delay, if a value of the HARQ-ACK information is ACK and numberOfSlotsTBoMS is present in the resource allocation table.
-	after a last symbol of the PUSCH transmission in a last slot from the multiple slots by a number of symbols provided by cg-minDFI-Delay, if a value of the HARQ-ACK information is NACK. 
< Unchanged parts are omitted >
********************************* End of TP for TS 38.213  *****************************



R1-2203869 Samsung
Proposal 3: RAN1 to support Rel-17 coverage enhancement techniques in unlicensed band.
Proposal 4: Adopt the following text proposal to determine the validity of HARQ-ACK information for PUSCH transmission in TS 38.213.
	[10.5, TS 38.213]
…
For a PUSCH transmission configured by ConfiguredGrantConfig, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission, or of any repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFI-Delay.
For a PUSCH transmission with a configured grant of TB processing over multiple slots, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission in a last slot from any TB processing over multiple slots, by a number of symbols provided by cg-minDFI-Delay.
For a PUSCH transmission scheduled by a DCI format, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission by a number of symbols provided by cg-minDFI-Delay or, if the PUSCH transmission is over multiple slots, 
- after a last symbol of the PUSCH transmission in a first slot from the multiple slots by a number of symbols provided by cg-minDFI-Delay, if a value of the HARQ-ACK information is ACK. 
- after a last symbol of the PUSCH transmission in a last slot from the multiple slots by a number of symbols provided by cg-minDFI-Delay, if a value of the HARQ-ACK information is NACK.
For a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission in a last slot from a TB processing over multiple slots by a number of symbols provided by cg-minDFI-Delay or, if the repetition of TB processing over multiple slots is over multiple slots,
- after a last symbol of the PUSCH transmission in a last slot from the first TB processing over multiple slots by a number of symbols provided by cg-minDFI-Delay, if a value of the HARQ-ACK information is ACK. 
- after a last symbol of the PUSCH transmission in a last slot from the last actual TDW by a number of symbols provided by cg-minDFI-Delay, if a value of the HARQ-ACK information is NACK.
UE does not expect to be configured with different cg-minDFI-Delay-r16 among multiple ConfiguredGrantConfig in one BWP.







A.5 TP for available slot determination for TBoMS in CG-PUSCH

	R1-2204664 Sharp
Proposal 5: 
· Adopt Text proposal #2.
	Text proposal#2 for TS38.214 v17.1.0
6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
The procedures described in this clause apply to PUSCH transmissions of TB processing over multiple slots with a Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. If the parameter repK-RV is provided in the configuredGrantConfig, the nth transmission occasion among  transmissions occasions, n=0,1, …,  -1, is associated with (mod((n-mod(n, N))/N,4)+1)th value in the configured RV sequence. When K=1, or when K>1 and the configured grant configuration is configured with startingFromRV0 set to 'off', the initial transmission of the transport block may only start at the first transmission ocasion of the  transmission occasions. Otherwise, the initial transmission of the transport block may start at
-	The first transmission occasion of the  transmission occasions if the configured RV sequence is {0,2,3,1}.
-	Any transmission occasion n associated with RV=0, and for which n mod N =0, if the configured RV sequence is {0,3,0,3} or {0,0,0,0}.
The UE is not expected to be configured with the time duration for  transmissions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available in a slot for the PUSCH transmission of TB processing over multiple slots is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
For unpaired spectrum:
-	The UE determines  slots for a PUSCH transmission of a TB processing over multiple slots, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst.
-	A slot is not counted in the number of  slots for PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a TB processing over multiple slots.
-	For the case of a reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a TB processing over multiple slots. A slot is not counted in the number of  slots for a PUSCH transmission of a TB processing over multiple slots, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots is omitted in a slot according to the conditions in clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].




	R1-2204775 Intel
Proposal 5: Agree on TP#5 for TBoMS transmission with counting based on available slots for CG-PUSCH
	------------------------------   TP#5: TS 38.214-----------------------------------
[bookmark: _Toc91695492]6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
< Unchanged text omitted >
If the UE determines that, for a transmission occasion, the number of symbols available in a slot for the PUSCH transmission of TB processing over multiple slots is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots,
-	For unpaired spectrum:
-	The UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A slot is not counted in the number of N∙K slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	For paired spectrum and SUL band:
-	The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot. 
-	For the case of a reduced capability half-duplex UE, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots is omitted in a slot according to the conditions in clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
< Unchanged text omitted >






A.6 Out-of-order handling for TBoMS
	R1-2204775 Intel
Proposal 3
· For out of order handling for TBoMS:
· Consider Case A), B) and C) in Figure 2 as out of order scheduling.

[image: ]





A.7 A-CSI report on TBoMS
	R1-2204775 Intel
Proposal 6
· Existing mechanism as defined for SP/A-CSI multiplexing on PUSCH repetition type A is reused for that for TBoMS.
· Agree on TP#6 for SP/A-CSI multiplexing on TBoMS.
	------------------------------   TP#6: TS 38.214-----------------------------------
[bookmark: _Toc91695483]6.1.2.1	Resource allocation in time domain
< Unchanged text omitted >
For PUSCH repetition Type A, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and schedules aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, the CSI report(s) multiplexing is determined as follows
-	if higher layer paremeter AP-CSI-MultiplexingMode in CSI-AperiodicTriggerStateList is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately only on the first transmission occasion associated with the first SRS resource set and the first transmission occasion associated with the second SRS resource set. 
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH transmissions of TB processing over multiple slots, when a DCI format 0_1 and DCI format 0_2 schedules aperiodic CSI report(s) on PUSCH with transport block by a 'CSI request' field on a DCI, the CSI report(s) is transmitted only on the first transmission occasion. 
< Unchanged text omitted >
For PUSCH repetition Type A, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and schedules aperiodic CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is assumed to be 2 regardless of the value of numberOfRepetitions or pusch-AggregationFactor (if numberOfRepetitions is not present in the time domain resource allocation table), and transmission of CSI report(s) is determined as follows
-	if higher layer paremeter AP-CSI-MultiplexingMode in CSI-AperiodicTriggerStateList is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first transmission occasion and the second transmission occasion
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH transmissions of TB processing over multiple slots, when a DCI format 0_1 and DCI format 0_2 schedules aperiodic CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of slots used for TBS determination is assumed to be 1 regardless of the value of numberOfSlotsTBoMS, and the number of repetitions is assumed to be 1 regardless of the value of numberOfRepetitions. The CSI report(s) is transmitted only on the first transmission occasion. 
< Unchanged text omitted >
[bookmark: _Hlk86168425]For PUSCH repetition Type A, when a DCI format 0_1 and DCI format 0_2 indicates codepoint "10" or "11" for the SRS resource set indicator and activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of repetitions is always assumed to be 2 regardless of the value of numberOfRepetitions or pusch-AggregationFactor (if numberOfRepetitions is not present in the time domain resource allocation table), and transmission of CSI report(s) is determined as follows
-	if higher layer paremeter SP-CSI-MultiplexingMode in CSI-SemiPersistenetOnPUSCH-TriggerStateList is enabled and UCI other than CSI report(s) are not multiplexed on PUSCH, the CSI report(s) is transmitted separately on the first transmission occasion and the second transmission occasion
-	otherwise, the CSI report(s) is transmitted only on the first transmission occasion. 
For PUSCH transmissions of TB processing over multiple slots, when a DCI format 0_1 and DCI format 0_2 activates semi-persistent CSI report(s) on PUSCH with no transport block by a 'CSI request' field on a DCI, the number of slots used for TBS determination is assumed to be 1 regardless of the value of numberOfSlotsTBoMS, and the number of repetitions is assumed to be 1 regardless of the value of numberOfRepetitions. The CSI report(s) is transmitted only on the first transmission occasion.
< Unchanged text omitted >






Appendix B: Previous agreements on TB processing over multi-slot PUSCH 

[bookmark: _Hlk69477917][bookmark: _Hlk69480891]Working assumption:  Agreement:
For TBS determination of TBoMS:
· NohPRB is configured by xOverhead and represents the overhead per slot.
· NohPRB 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.

Agreement:
The following 2 options for time domain resource determination for TBoMS are considered for down-selection during RAN1 #105-e:
· 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


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#106-e)
· Option 3, if a design based on single RV is adopted. 
· Option 4, if a design based on different RVs 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:
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:
The following three options for rate-matching for TBoMS are considered for down-selection during RAN1 #106-e, 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. 
Note2: the above 3 options imply that the UL resource in the time unit may or may not be consecutive (depending on the given option)

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 NInfo 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 K≥1.
· FFS: the definition of K.

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:
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 resources 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. 

Agreement:
· 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 are different.

Agreement:
· Consecutive physical slots for UL transmission can be used for TBoMS for unpaired spectrum.
· To resolve in 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.

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

Agreement:
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.

Agreement:
One or two of the following approaches will be considered as a starting point to decide how NInfo for TBoMS is calculated (aiming for down selection in RAN1 #104-bis-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 K≥1.
· FFS: the definition of K.
Note: 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:
One or two of the following options will be considered (aiming for down-selection in RAN1#104b-e) to calculate NohPRB for TBoMS:
· Option 1: NohPRB 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: NohPRB 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 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.


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
Allocating resources for TBoMS in 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.


[bookmark: _Hlk93307208]Agreement
TBoMS is supported for both configured grant and dynamic grant.

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. 

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.


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 max number of repetitions agreed for repetition Type A enhancement in agenda 8.8.1.1
· 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.
· Interactions 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 retransmissions.
· 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
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
Bit interleaving performed per ToT is precluded, and ToT will not be used in further discussion.




	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
· 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
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.

[bookmark: _Hlk93307186]Agreement
· The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.
· FFS: supported values of N and M.
· FFS: how to enable the TBoMS transmission
· FFS: details of retransmission of TBoMS
 
Agreement
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 1<K<N for the scaling factor to calculate N_info 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 N of allocated slots for the single TBoMS:
· 
FFS: whether N=1 is also supported depends on how TBoMS transmission feature is enabled (or disabled)
FFS: other values, if any.
FFS: further constraints on N*M

FL’s proposal 13
The following values are supported in Rel-17 for the number M of repetitions of the single TBoMS:
· 
FFS: further constraints on N*M, e.g., N*M is a valid value according to agreements in AI 8.8.1.1


Agreement
BPRE for TBOMS is calculated as  where N 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 Zc
Note: Dropping/cancellation rules are not considered for the starting bit position determination in both Option B and Option C.
 
 
[bookmark: _Hlk93307146]Agreement
For TBoMS transmission in Rel-17:
· TBoMS transmission feature is enabled (or disabled) by configuring (or not) the number of allocated slots for a single TBoMS (N) in a row of the TDRA table.
· Dynamic switching between at least TboMS transmission and the legacy single-slot PUSCH transmission, by using a row in the TDRA table, is supported.
· TBoMS transmission is enabled when N>1, where N is the number of allocated slots for a single TBoMS.
· Single-slot PUSCH transmission is enabled when N=1.
· Supported combinations of N and M that can be configured in the TDRA table, these combinations are constrained by retransmission are to be further discussed

Agreement
A single RV is used to transmit a single TBoMS.
Note: It is common assumption for option B and option C for “Starting bit in each slot for the single TBoMS”
Note: below working assumption does not need confirm.

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.

Agreement
The working assumption is confirmed.

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.

	Conclusion
There is no consensus in RAN1 to introduce any restriction on the combinations of N and M that can be configured in the TDRA table, other than the already agreed N*M <= 32 restriction.




Agreement
· For TBoMS, UCI is multiplexed on the individual overlapping slot for UL transmission in one carrier
· FFS: timeline requirements
· FFS: details on the calculation of the number of coded modulation symbols per layer for UCI multiplexing on a single TBoMS.
· Note: no new UCI multiplexing mechanism other than existing puncturing or rate-matching is introduced for TBoMS in Rel-17.

Agreement
For TBoMS repetitions, if the parameter numberOfRepetitions is not configured in the TDRA table, then the number of repetitions M of a single TBoMS is equal to 1.
 
Agreement
For a configured grant type 2, if M=1, or if M>1 and the configured grant is configured with startingFromRV0 set to 'off', the initial transmission of the transport block may only start at the first slot of the N*M slots determined as available for PUSCH transmission of TBoMS. Otherwise, the initial transmission of the transport block may start at
-             The first slot of the N*M slots determined as available for PUSCH transmission of TBoMS if the configured RV sequence is {0,2,3,1},
-             The first slot of any of the M groups of N slots determined as available for PUSCH transmission of TBoMS associated with RV=0, if the configured RV sequence is {0,3,0,3} or {0,0,0,0}.
Note: It is up to Editor to decide how to capture these rules.

Agreement
For UCI multiplexing on an available slot for TBoMS, the following are supported in Rel-17 for calculating [image: D:\..\cmcc\AppData\Roaming\Foxmail7\Temp-13284-20211119111418\Attach\image018(11-19-1(11-20-16-59-32).png], [image: D:\..\cmcc\AppData\Roaming\Foxmail7\Temp-13284-20211119111418\Attach\image019(11-19-1(11-20-16-59-32).png], [image: D:\..\cmcc\AppData\Roaming\Foxmail7\Temp-13284-20211119111418\Attach\image020(11-19-1(11-20-16-59-32).png],  and [image: D:\..\cmcc\AppData\Roaming\Foxmail7\Temp-13284-20211119111418\Attach\image021(11-19-1(11-20-16-59-32).png]:
· [image: D:\..\cmcc\AppData\Roaming\Foxmail7\Temp-13284-20211119111418\Attach\image022(11-19-1(11-20-16-59-32).png]  is the number of symbols in an available slot for TBoMS in which UCI is multiplexed.
· The CB size is scaled by [image: D:\..\cmcc\AppData\Roaming\Foxmail7\Temp-13284-20211119111418\Attach\image023(11-19-1(11-20-16-59-32).png], where N is the number of slots allocated for TBoMS, i.e., [image: D:\..\cmcc\AppData\Roaming\Foxmail7\Temp-13284-20211119111418\Attach\image024(11-19-1(11-20-16-59-32).png] becomes [image: D:\..\cmcc\AppData\Roaming\Foxmail7\Temp-13284-20211119111418\Attach\image025(11-19-1(11-20-16-59-32).png].
Note: It is up to the Editor to decide how to capture the scaling in the specification.
 
Agreement
The UE does not expect NW to indicate a TBoMS configuration which results in a TBS which exceeds the maximum TBS for single CB transmission.

Agreement
For the retransmission of a single TBoMS with or without repetition in Rel-17:
· The gNB schedules only complete retransmissions of TBs.
· How the retransmission of the entire TB is done is up to gNB, e.g., could be single slot PUSCH retransmission or TBoMS retransmission, etc.
Note: this has no specification impact.


	Conclusion
There is no consensus in RAN1 on whether the index of the starting coded bit in the circular buffer should be expressed as function of the lifting size .




Agreement
The Rel-16 per-slot transmission occasion definition is re-used for transmission power determination for TBoMS.

	Conclusion 
· Configuration and/or indication of priority of TBoMS transmission is up to gNB. 
· No new TBoMS-specific collision handling and dropping rules are introduced.




Agreement
The following text proposal for TS 38.213, Clause 9.2.6, should be is adopted.
	9.2.6       PUCCH repetition procedure
<omitted text>
If a UE would transmit a PUCCH over a first number  of slots and the UE would transmit a PUSCH with repetition Type A or a TB processing over multiple slots over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.
<omitted text>




	Conclusion
Existing rules can be reused for UCI multiplexing on PUSCH in case of TBoMS and UL CA scenario.




Agreement 
A UE that supports TBoMS supports all values of N defined for TBoMS, and a UE that supports TBoMS repetition supports all values of M defined for TBoMS repetition.
 
Agreement
The use of TBoMS for HD-FDD UE with counting on available slot is supported.
Note: existing mechanism as in AI8.8.1.1 should be applied for this case


Agreement
· For CG-PUSCH transmissions of TBoMS, the UE is not expected to be configured with the time duration for the N*M transmissions larger than the time duration derived by the periodicity P. 

Agreement
The index of the starting coded bit in the circular buffer for the -th slot of a single TBoMS, i.e., , is calculated as 
		
Where:
·  k0 is given by Table 5.4.2.1-2.  
·  is the number of slots allocated for TBoMS
·  is the length of circular buffer
·  is the total number of coded bits available for transmission of the TB in a slot allocated for TBoMS, assuming no UCI multiplexing
·  is the number of filler bits that would be skipped in the bit selection step, assuming no UCI multiplexing, in the -th slot allocated for TBoMS, if any.

Note: this equation describes the logic of the determining the starting coded bit in bit selection for TBoMS slot; decision on where and how to capture this or wording that is equivalent in TS 38.212 is up to the Editor.
	Conclusion
The decision on whether to modify the definition of G in Clause 6.2.6 of TS 38.212 such that this parameter is described as the total number of coded bits available for transmission of the transport block in a slot is left to the Editor’s discretion.  



	Conclusion
There is no consensus in RAN1 to support TBoMS for CG-Type 1.
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