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In RAN1#107bis-e meeting, the following agreements and conclusion related to enhancements on PUSCH repetition type A were reached [1].
Conclusion:
No consensus to introduce pusch-AggregationFactor-r17.
Agreement
· Remove the notes from “Per (UE, cell, TRP, …)” and “Comment” columns of the existing AvailableSlotCounting in the consolidated RRC parameter list.
· If separate FGs are defined for DG-PUSCH and CG-PUSCH, add another AvailableSlotCounting to the consolidated RRC parameter list, with the following contents.
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	　
	　
	　
	　
	AvailableSlotCounting
	new
	　
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	　
	in ConfiguredGrantConf

	UE-specific
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.



Conclusion:
· The cancellation of LP PUSCH (introduced in Rel-17 eIIoT/URLLC WI) is applied in Step 2 of the previously agreed 2-step procedure of Rel-17 PUSCH repetitions counted on the basis of available slots (i.e., Option 1-B).
· No specification impact is expected. 
Conclusion
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.
In this contribution, we provide our views on the following two remaining issues summarized in [2].
· Issue#2-6: The slot indicated by K2 offset for the available slot counting
· Issue#3-2: Corrections on frequency hopping
 Discussion on the available slot counting
As discussed in [2], one remaining issue is about the interpretation of the available slot counting for the following cases. 
	· For DG-PUSCH, when AvailableSlotCounting is enables, and for K=1, select on from the following
· Option 1: A UE does not assume that PUSCH symbols overlap with DL symbol or SSB symbol in the slot indicated by K2 offset is the slot which is not counted in K available slot(s).
· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot indicated by K2 offset.
· [bookmark: _Hlk94010133]Option 2-1: When overlapping, the UE drops the PUSCH transmission in the slot indicated by K2 offset and does not perform the PUSCH transmission in later slots, either.
· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot indicated by K2 offset and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.
· For DG-PUSCH, when AvailableSlotCounting is enables, and for K>1, select on from the following
· Option 1: A UE does not assume that the slot indicated by K2 offset is the slot which is not counted in K available slot(s).
· Option 2: A UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).
· For CG-PUSCH, when AvailableSlotCounting is enables, and for K=1, select on from the following
· Option 1: A UE does not assume that PUSCH symbols overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2.
· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2.
· Option 2-1: When overlapping, the UE drops the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and does not perform the PUSCH transmission in later slots, either.
· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.
· For CG-PUSCH, when AvailableSlotCounting is enables, and for K>1, select on from the following
· Option 1: A UE does not assume that the slot determined in 38.321 Section 5.8.2 is the slot which is not counted in K available slot(s).
· Option 2: A UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).



· Case 1: DG-PUSCH when AvailableSlotCounting is enabled
According to the legacy behavior as specified below, PUSCH can be scheduled to be overlapped with DL symbols or SSB symbols. In case of collision, the UE will drop the transmission of PUSCH in the overlapped slot. In our view, the legacy behavior can be reused for Case 1, i.e., Option 2 is preferred. 
	TS38.213 h00
For a set of symbols of a slot that are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, with the set of symbols of the slot.
.....
For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.



Given the scheduled PUSCH is allowed to overlap with DL/SSB symbols in legacy, then it is natural to also apply the available slot counting also for K=1. Thus, we slightly prefer Option 2-2, which could align the behavior among K=1 and K>1. In addition, it has no specification impact. 
Proposal 1: For DG-PUSCH, when AvailableSlotCounting is enabled, and for K=1, Option 2-2 is supported. 
· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot indicated by K2 offset.
· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot indicated by K2 offset and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.
· No specification impact is expected. 

Similarly, when K>1, the slot indicated by K2 offset can be the slot which is not counted in K available slot(s). Therefore, we have the following proposal 
Proposal 2: For DG-PUSCH, when AvailableSlotCounting is enabled, and for K>1, Option 2 is supported. 
· Option 2: A UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).
· No specification impact is expected.
· Case 2: CG-PUSCH, when AvailableSlotCounting is enabled
The specification texts referred to TS38.213 h00 above also applies to CG PUSCH. The only difference is that, for K=1, it may have specification impacts since it is only limited to K>1 for available slot counting for CG PUSCH in Clause 6.1.2.3.1 in TS38.213 h00. Therefore, we have the following two proposals. 
Proposal 3: For CG-PUSCH, when AvailableSlotCounting is enabled, and for K=1, Option 2-2 is supported. 
· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2.
· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.
· Specification update is needed, by deleting ‘when K>1’ for slot counting for CG PUSCH in Clause 6.1.2.3.1 in TS38.213 h00. 
Proposal 4: For CG-PUSCH, when AvailableSlotCounting is enabled, and for K>1, Option 2 is supported. 
· Option 2: A UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).
· No specification impact is expected.
 Corrections on frequency hopping
In [2], the corrections for FH for PUSCH transmissions were discussed with the following proposed TPs.  
· Option 1: Adopt TP#1
	TP#1
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_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, 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 onfiguredGrantConfig 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.



· Option 2: Adopt TP#2
	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 0_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 onfiguredGrantConfig 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.



· Option 3: Adopt TP#3
	TP#3
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) 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 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 onfiguredGrantConfig 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.



One controversial part is whether or not PUSCH repetition type A can be scheduled by DCI 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI. Based on the description of RRC parameter frequencyHopping and also the UE feature FG pusch-RepetitionTypeA-r16, it should be clear that the answer is ‘yes’. With this understanding, the proposed TP#1 or TP#2 above is more accurate. We slightly prefer TP#1 as it is more explicit and clear. 
	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured for 'pusch-RepTypeA' (see TS 38.214 [19], clause 6.3). The field frequencyHopping applies to DCI format 0_0 and 0_1 for 'pusch-RepTypeA'.



	pusch-RepetitionTypeA-r16
Indicates whether the UE supports PUSCH transmission with or without slot aggregation. Support of this field is reported for shared spectrum channel access and non-shared spectrum channel access, respectively.
	UE
	No
	No
	No



Proposal 5: Clarify that PUSCH repetition type A can be scheduled by DCI 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, and adopt TP#1. 
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: For DG-PUSCH, when AvailableSlotCounting is enabled, and for K=1, Option 2-2 is supported. 
· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot indicated by K2 offset.
· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot indicated by K2 offset and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.
· No specification impact is expected. 
Proposal 2: For DG-PUSCH, when AvailableSlotCounting is enabled, and for K>1, Option 2 is supported. 
· Option 2: A UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).
· No specification impact is expected.
Proposal 3: For CG-PUSCH, when AvailableSlotCounting is enabled, and for K=1, Option 2-2 is supported. 
· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2.
· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.
· Specification update is needed, by deleting ‘when K>1’ for slot counting for CG PUSCH in Clause 6.1.2.3.1 in TS38.213 h00. 
Proposal 4: For CG-PUSCH, when AvailableSlotCounting is enabled, and for K>1, Option 2 is supported. 
· Option 2: A UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).
· No specification impact is expected.
Proposal 5: Clarify that PUSCH repetition type A can be scheduled by DCI 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, and adopt TP#1. 
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