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[bookmark: _Ref506539118]Introduction
At the RAN1#108-e meeting, the following conclusions and agreements were made for PUSCH enhancements, including enhancements on PUSCH repetition type A, TB processing over multiple slots (TBoMS) and Msg3 PUSCH repetition [1]:
Agreement
The TP#B’’ (in R1-2202567) to TS38.214 is endorsed
Agreement
· For DG-PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, the legacy counting method applies when K=1, regardless of whether AvailableSlotCounting is enabled or not
· Note: The legacy assumption on the K2 offset is applied, i.e., no RAN1 spec impact on the K2 offset is expected.
· For CG-PUSCH repetition Type A, the legacy counting method applies when K=1, regardless of whether AvailableSlotCounting is enabled or not.
· Note: No RAN1 spec impact is expected.
· Note: No additional restriction on CG periodicity configurations, compared to Rel-16, is considered for CG-PUSCH with K=1.
· For CG-PUSCH repetition Type A, when AvailableSlotCounting is enabled, and for K>1, a UE assumes that the slot (i.e., the first configured slot in a CG period) determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slots.
· Note: No RAN1 spec impact is expected.
Agreement
For the bit selection of TBoMS:
· G in Clause 5.4.2.1 [and/or Clause 6.2.6] of TS 38.212 is redefined for TBoMS as the total number of coded bits available for transmission of the transport block in a slot.
· Note: no intention to change the legacy behavior

For determining the index of the starting coded bit in the circular buffer for the n-th slot of a single TBoMS, RAN1 to down-select one of the following two options during RAN1 #108-e.

	Option 1
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:
·  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 bit-selection for TBoMS; decision on where and how to capture this in TS 38.212 is up to the Editor.



	Option 2
Adopt the following TP for TS 38.212
5.4.2.1	Bit selection
<Unchanged parts omitted>









Denote by  the redundancy version number for this transmission ( = 0, 1, 2 or 3), the rate matching output bit sequence , , is generated as follows, where  is given by Table 5.4.2.1-2 according to the value of  and LDPC base graph if numberOfSlotsTBoMS is not present in the resource allocation table or the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is 1, otherwise for the first allocated slot, that is the 0-th slot, is given by Table 5.4.2.1-2 according to the value of  and LDPC base graph and [] for n-th slot, numberOfSlotsTBoMS-1, is the bit next to the last selected bit by the bit selection in the previous slot assuming the UCI is not multiplexed: 



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

Agreement (Excerpted from RAN1#107bis-e) 
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
Agreement 
The above agreement (Excerpted from RAN1#107bis-e) is updated as follows.
	Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
· When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
·    Whether Rrepetition factor K=1 is included in the four candidate repetition factors used for repetition indication is up to gNB configuration.
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.


Agreement
The Rel-17 collision rules among SSB and Msg3 PUSCH transmission for HD-FDD UEs, which is subject to the discussion on collision handling for Msg3 transmission in AI 8.6.1.2, can be reused for Msg3 PUSCH repetition for HD-FDD UEs.
Agreement
· RAN1 confirms to support separate RO for requesting of Msg3 PUSCH repetition in a BWP configured with ROs not for requesting of Msg3 PUSCH repetition.
· Note: It expects RAN2 will continue the work on RACH partitioning based on separate RO for Rel-17 CE, and no further action in RAN1 on this aspect is pursued unless triggered by RAN2. 
Agreement
[Draft] Reply LS on UL BWP with PRACH resources only for RACH with Msg3 repetition, R1-220xxxx (Reply LS_v02), is endorsed in principle
Agreement
Final LS on UL BWP with PRACH resources only for RACH with Msg3 repetition, R1-2202829, is endorsed.
Agreement
The following TP for Clause 6.1.2.1 of TS 38.214 h00 is endorsed.

	6.1.2.1 Resource allocation in time domain
<Unchanged parts are omitted>
 For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
- if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
- elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor;
- otherwise K=1.
- the number of slots used for TBS determination N is equal to 1.
For PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant, the 2 MSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3Repetitions is configured. The number of slots used for TBS determination N is equal to 1.
For PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, the 2 MSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by TC-RNTI provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3Repetitions is configured. The number of slots used for TBS determination N is equal to 1. 
<Unchanged parts are omitted>



In the contribution, we discuss remaining issues on PUSCH enhancements. Our views on remaining issues for joint channel estimation for PUSCH and PUCCH are described in our companion contribution [2].
Discussions on enhancements on PUSCH repetition type A
Text proposal for available slot determination
At the RAN1#106-e meeting, it was agreed that the number of slots allocated for TBoMS is counted based on the available slots for UL transmission. In addition, the determination of available slots for PUSCH repetition type A is reused for that for TBoMS [3]. Note that available slot counting parameter is not applied for TBoMS transmission. Further, description for the cancellation of TBoMS in Section 6.1.2.1 is not accurate [4]. 
The following TP is proposed for PUSCH repetition type A and TBoMS with counting based on available slots. 
	------------------------------   TP#1: 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 >



Proposal 1
· Agree on TP#1 for PUSCH repetition type A and TBoMS with counting based on available slots..

Text proposal for PUSCH repetition type A for multi-TRP operation
For PUSCH repetition type A, same symbol allocation is applied across the K consecutive slots only with counting based on physical slots. For Rel-17 PUSCH repetition type A enhancement with counting based on available slots, same symbol allocation can be applied across non-consecutive slots. In this case, the current description for PUSCH repetition type A for multi-TRP operation is not accurately captured in Section 6.1.2.1 in TS38.214 [4].
The following TP is proposed for PUSCH repetition type A for multi-TRP operation.
	------------------------------   TP#2: TS 38.214-----------------------------------
6.1.2.1	Resource allocation in time domain
< Unchanged text omitted >
When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook', for PUSCH repetition Type A, when AvailableSlotCounting is disabled, in case K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot, and the association of the first and second SRS resource set in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 to each slot is determined as follows:
< Unchanged text omitted >


Proposal 2
· Agree on TP#2 for PUSCH repetition type A for multi-TRP operation. 

Discussion on TB processing over multi-slot PUSCH
Out of order handling for TBoMS
In Rel-15, out of order handling for PUSCH scheduling was defined as follows, with the intention to restrict the relative timing among two PDCCHs and the scheduled PUSCHs.
	for any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i.



For TBoMS transmission which spans multiple available slots, existing out of order handling mechanism may be reused. Figure 1 illustrates some examples of out of order handling between TBoMS and single-slot PUSCH transmission. In the examples, based on existing mechanism, case A) and B) are considered as invalid scheduling, i.e., out of order for single-slot PUSCH and TBoMS scheduling. However, for case C), it is not clear whether it can be considered as valid scheduling, given that two scheduling DCIs have the same ending symbols. Given that a single-slot PUSCH is scheduled between allocated slots for TBoMS transmission, which poses certain restriction on UE implementation timeline, it may be more appropriate to consider Case C) as out of order scheduling for single-slot and TBoMS transmission. 
[image: ]
[bookmark: _Ref86869634]Figure 1. Out of order handling between TBoMS and single-slot PUSCH
Proposal 3
· For out of order handling for TBoMS:
· Consider Case A), B) and C) in Figure 2 as out of order scheduling.
   
Counting based on available slot for TBoMS
At the RAN1#106-e meeting, it was agreed that the number of slots allocated for TBoMS is counted based on the available slots for UL transmission. In addition, the determination of available slots for PUSCH repetition type A is reused for that for TBoMS [3]. Note that available slot counting parameter is not applied for TBoMS transmission. Further, description for the cancellation of TBoMS in Section 6.1.2.1 is not accurate [4]. 
The following TP is proposed for PUSCH repetition type A and TBoMS with counting based on available slots. 
	------------------------------   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 >



Similarly, the following TP is proposed for TBoMS with counting based on available slots for HD-FDD RedCap UEs. 
	------------------------------   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 >



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.

Further, for CG-PUSCH, description for the TBoMS transmission with counting based on available slots was missing in Section 6.1.2.3.3 [4]. The following TP is proposed for TBoMS transmission with counting based on available slots for CG-PUSCH, including the case of HD-FDD RedCap UEs. 
	------------------------------   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 >


Proposal 5
· Agree on TP#5 for TBoMS transmission with counting based on available slots for CG-PUSCH.

CSI reports on TBoMS
At the RAN1#107b-e meeting, it was concluded that existing rules can be reused for UCI multiplexing on PUSCH in case of TBoMS and UL CA scenario [5]. Following this conclusion, when SP/A-CSI reports are multiplexed on TBoMS, similar mechanism as defined for PUSCH repetition type A can be reused. In particular, for A-CSI multiplexing on TBoMS with UL-SCH, A-CSI is only multiplexed in the first transmission occasion of TBoMS. In addition, for SP/A-CSI multiplexing on TBoMS without UL-SCH, SP/A-CSI is only multiplexed in the first transmission occasion and the remaining transmission occasions for TBoMS are not transmitted.  
The following TP is proposed for SP/A-CSI multiplexing on TBoMS. 
	------------------------------   TP#6: TS 38.214-----------------------------------
[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][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 >



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.

Discussion on support of CFRA PUSCH repetition
At the RAN1#107-e meeting, the following working assumption was made regarding the support of CFRA PUSCH repetition [6]: 
	Working assumption 
· support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH.
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions.
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced.
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition.
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access.
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH. 




During the discussion, three potential solutions were identified on the support of CFRA PUSCH repetition:
	· Solution 1: After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA. 
· This is the natural interpretation based on the first note of the working assumption. 
· However, FL finds there might be an issue for this understanding. Assuming a scenario that a Rel-17 new UE in a legacy cell (the gNB is Rel-15/16), the gNB will not read the new capability reported from the Rel-17 UE. In such scenario, gNB and UE may have a different understanding on the MCS information field if MCS index larger than 3 is scheduled. The issue may not be that severe as gNB may not schedule large MCS index typically. Even if scheduled, gNB can then fall back to a low MCS index if gNB cannot successfully decode CFRA PUSCH due to different understanding on the MCS. 
· If supported, it can be specified in RAN2 to avoid RAN1 impact, e.g., capturing the following in TS 38.306. 
·  ‘A UE supports msg3Repetition-r17 shall interpret RAR UL grant as indicating repetition for CFRA.’ 
· Solution 2: After initial access and UE reports Msg3 repetition capability, repurposed MCS information field is applied for CFRA only if UE receives RRC configuration Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO. 
·  If UE receives RRC configuration Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO, it means the gNB is a Rel-17 gNB.
· If supported, it can be specified in RAN2 to avoid RAN1 impact, e.g., capturing the following in TS 38.331 for description of Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO. 
· ‘If Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO is configured, repurposed MCS information field is applied for CFRA for UEs reporting capability msg3Repetition-r17. 
· Solution 3: Introduce a new RRC parameter to indicate to apply legacy or new interpretation. 
· FL notices that this is also proposed in [25, Ericsson] in RAN2, though it is proposed to serve other purpose. FL suggestion is to leave to RAN2 about whether to introduce such RRC parameter or not, and no RAN1 impact is expected. 



For the above potential solutions, it is evident that Solution 1 may not work well in case of hand-over case when target cell does not support Msg3 repetition. Further, Solution 2 and 3 would introduce RAN1 specification impact. For instance, for Solution 2, repurposed MCS information is typically described in the RAN1 specification. Given that this has potential RAN1 specification impact, in our view, the working assumption for the support of CFRA PUSCH repetition is not confirmed. 
Proposal 7
· Working assumption for the support of CFRA PUSCH repetition is not confirmed.

[bookmark: _Ref52481833]Conclusions
In this contribution, we discussed remaining issues on PUSCH enhancements. Further, we summarize the proposals as follows:
Proposal 1
· Agree on TP#1 for PUSCH repetition type A and TBoMS with counting based on available slots..
Proposal 2
· Agree on TP#2 for PUSCH repetition type A for multi-TRP operation. 
Proposal 3
· For out of order handling for TBoMS:
· Consider Case A), B) and C) in Figure 2 as out of order scheduling.
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.
Proposal 5
· Agree on TP#5 for TBoMS transmission with counting based on available slots for CG-PUSCH.
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.
Proposal 7
· Working assumption for the support of CFRA PUSCH repetition is not confirmed.
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