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1. Introduction
As is agreed in NR coverage enhancement work item[1], PUSCH enhancements include Type A PUSCH repetition enhancements, TB processing over multi-slot PUSCH and Type A PUSCH repetitions for Msg3. In this contribution, we discuss the text proposals and remaining issues, including:
· Type A PUSCH repetition enhancements 
· Different SSB configurations across multiple TRPs
· Frequency hopping
· Available slot counting for HD-FDD UE
· TB processing over multiple slots
· Corrections on 38.214
· Msg3 repetition
· CFRA PUSCH repetition
2. PUSCH repetition type A enhancements
2.1 Different SSB configurations across multiple TRPs
For Rel-17 PUSCH repetition Type A based on available slots, TDD UEs and HD-FDD UEs consider a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst to be unavailable in the step of determination of available slots. The corresponding specification is quoted below. For Rel-17 multi-TRP inter-cell operation, the inter-cell multiple TRPs may have different SSB configurations. It is unclear whether SSB configurations of one or multiple TRPs are used for the available slot determination. 
	Section 6.1.2.1 of 38.214 v17.1.0
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>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.


An agreement was made in AI 8.1.2.2 in RAN1#108e on the collision between UL transmission and SSB associated with a serving cell PCI or active additional PCI, which indicates the collision between SSB and PUSCH transmission is possible, and SSB overrides UL transmission.
	Agreement
For inter-cell mTRP, UE does not transmit PUCCH/PUSCH/PRACH in a slot or SRS in the symbols if in time domain the PUCCH/PUSCH/PRACH/SRS overlaps with an SSB of a serving cell PCI or an SSB associated with the active additional PCI.


Now we consider that a UE is configured with multi-TRP inter-cell operation and scheduled to transmit PUSCH repetition based on available slots to one TRP with a serving cell PCI. The UL transmission overlaps with an SSB of another TRP with the active additional PCI. There are two options for the UE to determine available slots. 
· [bookmark: _Hlk92358985]Option 1: the UE only considers the SSB configuration of the TRP it transmits PUSCH to. 
· Option 2: the UE considers the SSB configurations of both TRPs
With Option 1, slots of SSB associated with the active additional PCI are considered as available slots for PUSCH transmission, and the UE drops PUSCH transmission in these overlapping slots later. But with Option 2, these slots are regarded as non-available slots, therefore the number of actual PUSCH repetitions doesn’t reduce. Option 2 is simpler than Option 1, because with Option 2, the same set of slots determined based on SSB configurations of both TRPs can be used for PUSCH transmission to either TRP.

· If a UE considers the SSB configurations of a serving cell PCI and those associated with the active additional PCI in the first step of determining of available slots, it has lower complexity than when it considers SSB configurations of one TRP in the first step and those of another TRP in the second step.

· [bookmark: _Hlk101451991][bookmark: _Hlk95308462]In the case of multi-TRP inter-cell operation, a UE considers SSB configurations of multiple TRPs in the first step of determining of available slots, including SSBs of a serving cell PCI and SSBs associated with the active additional PCI.
2.2 Text proposal on frequency hopping
2.2.1 PUSCH transmission scheduled by DCI 0_0
[bookmark: OLE_LINK12]In Rel-15 and Rel-16, intra-slot frequency hopping is applicable to a single-slot PUSCH transmission scheduled by DCI 0_0. Though it is not in the scope of Rel-17 Coverage Enhancement WI, it was precluded in 38.214 v17.1.0 when Msg3 repetition was added in clause 6.3.1. TPs have been discussed in the past two RAN1 meetings without a consensus. The latest proposal is a conclusion, as shown below, which has no standard impact. In our view, a conclusion without corresponding clause may lead to the interpretation that frequency hopping for PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI is not supported in Rel-17, which is not backward compatible. In this section, we provide our views on the text proposals discussed in [2], which can also be found in section 7.
	The latest version of Proposed conclusion on Issue#2-1:
· It is RAN1’s common understanding that:
· …
· For PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, the conclusion for R1-2003594 in RAN1#101-e is applied.



[bookmark: _Hlk99793406]The referred conclusion for R1-2003594 in RAN1#101-e is copied below. 
	Conclusion
Draft CR in R1-2003594 is not pursued for Rel-15 with the following understanding
a. For a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI or CS-RNTI, the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if frequencyHopping in PUSCH-Config is not provided or set to interSlot.
b. For Type 2 CG PUSCH activated by DCI format 0_0 with CRC scrambled by CS-RNTI, the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if frequencyHopping in configuredGrantConfig is not provided or set to interSlot.


[bookmark: OLE_LINK8][bookmark: _Hlk99793383][bookmark: OLE_LINK2][bookmark: OLE_LINK17]PUSCH scheduled by DCI 0_0 is a single-slot PUSCH and can’t support inter-slot frequency hopping. Some proponents of variant#1 of TP#3 think a problem with variant#2 of TP3 may happen when there is no UE-dedicated RRC configuration, i.e., PUSCH-Config. One example given is after Msg4 contention resolution is successful, the TC-RNTI is assigned as C-RNTI, and the UE monitors DCI 0_0 scrambled with C-RNTI for UE capability inquiry, when it may not be configured with pusch-Config. In this case when PUSCH-Config is not provided, Variant#1 allows the frequency hopping field in the DCI format 0_0 to be set as 1, and therefore the UE should apply intra-slot frequency hopping, because it only refers to DCI 0_0 for determination. But this is against the conclusion for R1-2003594 made in RAN1#101-e, which says “the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if frequencyHopping in PUSCH-Config is not provided”. “if frequencyHopping in PUSCH-Config is not provided” includes the case where PUSCH-Config is not provided. Thus, the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if PUSCH-Config is not provided. This is a loophole of Variant#1 of TP3.

	Variant#1 of TP#3
… for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping … by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, respectively
Variant#2 of TP#3
[bookmark: _Hlk99792824]For PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer frequencyHopping provided in pusch-Config set to ‘intraSlot’.




· “FrequencyHopping in PUSCH-Config is not provided” mentioned in the conclusion for R1-2003594 in RAN1#101-e includes the case where PUSCH-Config is not provided. Thus, the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if PUSCH-Config is not provided.

· Variant#1 of TP#3 is against the conclusion in RAN1#101 in that it allows frequency hopping field in the DCI format 0_0 to be set to 1 if PUSCH-Config is not provided, or in other words frequencyHopping in PUSCH-Config is not provided.
It is true as abovementioned that Variant#2 of TP#3 doesn’t consider the case where frequencyHopping in PUSCH-Config is not provided, therefore we have the following suggestion. The added words in blue stress if the field frequencyHopping is present in pusch-Config, it should be set to ‘intraSlot’ for the single-slot PUSCH transmission. As to when the field is not provided or set to ‘interSlot’, the conclusion in RAN1#101 applies. Therefore, the updated Variant#2 of TP#3 can avoid the error case prevented in the conclusion.
	[bookmark: _Hlk99795134][bookmark: _Hlk99795304]Updated Variant#2 of TP#3
For PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer frequencyHopping provided in pusch-Config set to ‘intraSlot’, if the field is present.



· [bookmark: _Hlk101536340]Adopt the updated Variant#2 of TP#3 by adding “if the field is present”.
2.2.2 Scope of PUSCH repetition Type A
The following updated TP#4 from [2] removes “scheduled by DCI 0_1 and 0_2” in the first sentence and becomes the same as Rel-16 38.214. It can solve the problem of the missing PUSCH scheduled by DCI 0_0 but inherits the mistakes of Rel-16 38.214. Firstly, PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, which is wrongly included in the “PUSCH repetition Type A” in the first sentence, doesn’t apply to “frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2”. Because a UE may not have been provided the higher layer parameter frequencyHopping in pusch-Config, when it receives DCI 0_0 scrambled by TC-RNTI. Secondly, PUSCH scheduled by RAR UL grant or by fallbackRAR UL grant, which is also wrongly included in the “PUSCH repetition Type A” in the first sentence, doesn’t match ‘PUSCH transmission scheduled by DCI format 0_2, or by a DCI format other than 0_2 or configured PUSCH transmission”.
	Updated TP#4
[bookmark: OLE_LINK1]6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
[bookmark: _Hlk101785859][bookmark: _Hlk100934941]For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH transmission.
[bookmark: OLE_LINK16]Rel-16 TS38.214
6.3.1	Frequency hopping for PUSCH repetition Type A
[bookmark: OLE_LINK15]For PUSCH repetition Type A (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH transmission.
[bookmark: _Hlk101445755]Rel-15 TS38.214
6.3	UE PUSCH frequency hopping procedure
A UE is configured for frequency hopping of scheduled or configured PUSCH transmission by the higher layer parameter frequencyHopping provided respectively in pusch-Config or in configuredGrantConfig. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot PUSCH transmission.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
…
In case of resource allocation type 1, whether or not transform precoding is enabled for PUSCH transmission, the UE may perform PUSCH frequency hopping, if the frequency hopping field in a corresponding detected DCI format or in a random access response UL grant is set to 1, or if for a Type 1 PUSCH transmission with a configured grant the higher layer parameter frequencyHoppingOffset is provided, otherwise no PUSCH frequency hopping is performed. When frequency hopping is enabled for PUSCH, the RE mapping is defined in clause 6.3.1.6 of [4, TS 38.211].



· Updated TP#4 has the following mistakes.
· PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, which is wrongly included in the “PUSCH repetition Type A” in the first sentence, doesn’t apply to “frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2”.
· PUSCH scheduled by RAR UL grant or by fallbackRAR UL grant, which is also wrongly included in the “PUSCH repetition Type A” in the first sentence, doesn’t match ‘PUSCH transmission scheduled by DCI format 0_2, or by a DCI format other than 0_2 or configured PUSCH transmission”.
The mistake was discussed in RAN1#108e and acknowledged, but without an agreeable text proposal except for the following proposed conclusion. 
	The latest version of Proposed conclusion on Issue#2-1:
· It is RAN1’s common understanding that:
· [bookmark: OLE_LINK14]For PUSCH scheduled (with or without repetitions) by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, the UE is not required to read frequencyHopping in pusch-Config for the determination of frequency hopping type or for the determination of whether the frequency hopping is configured for the PUSCH and is required to read the frequency hopping flag information field of the RAR UL grant or the DCI format 0_0 with CRC scrambled by TC-RNTI for the determination of whether the frequency hopping is configured for the PUSCH or not.
· …



TP#2 partially fixes the mistake, though fallback RAR should also be excluded. So, we have the following updated TP#2 with newly added words in blue. Counterpart CRs to Rel-15 and Rel-16 38.214 can be found in [3] and [4] respectively.
	TP#2
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or by DCI format 0_1 or 1_20 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH transmission.
Updated TP#2
[bookmark: _Hlk101785066][bookmark: OLE_LINK18]For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or fallbackRAR UL grant or by DCI format 0_1 or 1_20 with CRC scrambled by TC-RNTI


[bookmark: OLE_LINK13]
· [bookmark: _Hlk101536348][bookmark: _Hlk101452007]Adopt the updated TP#2 by adding “or fallback RAR UL grant”.
2.3 [bookmark: OLE_LINK9]Text proposal on available slot counting for PUSCH repetition Type A
The following agreement was made in RAN1#108 meeting, which means the legacy counting method is used for PUSCH repetition with K=1. In our view, it applies to TDD, FD-FDD and HD-FDD UEs. However, the agreement is not reflected for HD-FDD UEs in clause 6.1.2.1 in 38.214 v17.1.0, which is quoted as follows. 
	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.


The following clause means HD-FDD UEs should use available slot counting for K=1, if AvailableSlotCounting is enabled, which is against the agreement.
	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, 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.


We propose the following change of adding K>1 in the paragraph of HD-FDD UE. Meanwhile, we advise that the condition “when AvailableSlotCounting is enabled” be moved backward after "PUSCH repetition type A scheduled by DCI format 0_1 or 0_2" to avoid the confusion that the condition of “when AvailableSlotCounting is enabled and K>1” also applies to TB processing over multiple slots.
	TP to clause 6.1.2.1 in 38.214 v17.1.0
For the case of a reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, the UE determines N∙K 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 …



· [bookmark: _Hlk101452014]Adopt the TP in section 2.3 of adding K>1 and moving the condition “when AvailableSlotCounting is enabled” backward after "PUSCH repetition type A scheduled by DCI format 0_1 or 0_2" for the case of a reduced capability half-duplex UE, when AvailableSlotCounting is enabled.
3 TB processing over multiple slots
Time domain resource allocation for TBoMS can only be based on available slots, without dependency on a RRC parameter. AvailableSlotCounting is for PUSCH repetition Type A. Therefore, in the following TP to clause 6.1.2.1 in 38.214 v17.1.0, we suggest removing the words in brackets.
	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. 



· [bookmark: _Hlk101452024]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.
4 [bookmark: _Hlk100224763]Type A PUSCH Repetition for Msg3
Support of repetition for CFRA PUSCH was agreed as a working assumption in RAN1#107e. Since RAN2 had been waiting for RAN1 to finish the discussion first, it was unclear how RAN2 would support repetitions of CFRA PUSCH. As a result, RAN1 did not reach a consensus in RAN1#108e on if the requirement in the note of the working assumption can be satisfied, and the working assumption was not confirmed.
	Working assumption (RAN1#107)
· 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. 
Agreements: (RAN2#116e)
1.	For now there is no consensus in RAN2 on whether to support CFRA with msg3 repetition or not, based on the assumption that RAN1 should discuss this first.
Running 38300 CR [3] for NR coverage enhancements
Editor’s Note: The support for repetition of CFRA PUSCH is FFS, depending on whether the work assumption made in RAN1#107-e meeting that support repetition for CFRA PUSCH is confirmed in RAN1 or not.
Agreement (RAN1#108e)
· [bookmark: _Hlk100219949]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. 


[bookmark: _Hlk95212268]It was found out that the separate RO configuration confirmed in the above RAN1#108e agreement can meet the requirement of no additional RAN1 specification impact and needs RAN2 effort to complete it. As illustrated in Figure 1, two ROs are associated with an SSB. One is a shared RO for UEs which do not request Msg3 repetition, including non-CE (Coverage Enhancement) UEs and CE UEs with high RSRP. A separate RO is for CE UEs which request Msg3 PUSCH repetition. Both ROs are configured with CBRA preambles and CFRA preambles. The same as choosing a CBRA preamble, a CE UE can choose a CFRA preamble from the shared RO or the separate RO depending on if its RSRP is higher or lower than the RSRP threshold for Msg3 repetition. 

 
Figure 1, configuration of a shared RO and a separate RO

· At least the separate RO configuration confirmed in the agreement in RAN1#108e can meet the requirement in the note of the working assumption on CFRA PUSCH repetition made in RAN1#107.
During the discussion, companies showed different understandings on if a working assumption has to be confirmed to be effective. Based on the past experience in Rel-15 and Rel-16, a working assumption is effective unless it is reverted. Therefore, repetition of CFRA PUSCH should be specified. In addition to the separate RO configuration, a higher layer solution without RAN1 impact or CFRA-specific optimization is also under consideration. It is up to RAN2 to decide what RAN2 solution can support the working assumption. 

· [bookmark: _Hlk101452033]It is up to RAN2 to decide what RAN2 solution can support the working assumption. 
5 Summary
In this contribution, we have discussed remaining issues related to Type A PUSCH repetition enhancements, TBoMS and Msg3 repetition including:
· Different SSB configurations across multiple TRPs
· Frequency hopping
· CFRA PUSCH repetition
Based on the discussion, we make the following proposals:
Proposals:
1. In In the case of multi-TRP inter-cell operation, a UE considers SSB configurations of multiple TRPs in the first step of determining of available slots, including SSBs of a serving cell PCI and SSBs associated with the active additional PCI.
1. Adopt the updated Variant#2 of TP#3 by adding “if the field is present”.
1. Adopt the updated TP#2 by adding “or fallback RAR UL grant”.
1. Adopt the TP in section 2.3 of adding K>1 and moving the condition “when AvailableSlotCounting is enabled” backward after "PUSCH repetition type A scheduled by DCI format 0_1 or 0_2" for the case of a reduced capability half-duplex UE, when AvailableSlotCounting is enabled.
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.
1. It is up to RAN2 to decide what RAN2 solution can support the working assumption.
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7 Annex
[bookmark: _Hlk99790260]Text proposals of Issue#2-1: Corrections on frequency hopping in [2]


	TP#2
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
[bookmark: _Hlk100936027][bookmark: _Hlk100936012]For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or by DCI format 0_1 or 1_20 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



	Variant#1 of TP#3
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
[bookmark: _Hlk101785007]For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, and for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



	[bookmark: _Hlk101535686]Variant#2 of TP#3
[bookmark: _Hlk101785034]6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH transmission. For PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer frequencyHopping provided in pusch-Config set to ‘intraSlot’. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



	Updated TP#4
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.
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