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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
NR coverage enhancement for PUSCH repetition type A was approved in WID [1]:
	Agreement:
· Specification of PUSCH enhancements
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.


In RAN1#107bis-e, new agreement and conclusions were achieved and listed in the following [2]:
	Agreement
· The counting based on available slots is applicable to unpaired spectrum, paired spectrum and SUL
· For paired spectrum and SUL except HD-FDD, all slots are considered as available slots in the first step of determining the available slots.
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.


Our views on remaining issues for coverage enhancement of PUSCH repetition type A are provided in this paper. 
2. Discussion on coverage enhancement of PUSCH repetition type A
2.1 PUSCH repetition type A frequency hopping
The current CR[3] supports the frequency hopping of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, RAR UL grant or DCI format 0_0 with TC-RNTI. In RAN1#107-e, the following agreement is achieved [4].
	Agreement
· Rel-17 does not support numberOfRepetitions-r17 for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.


From the agreement, we can see that PUSCH repetition type A is not supported by DCI format 0_0 with C-RNTI. Besides, in RAN1#96b, the following conclusion is achieved [5].
	Conclusion
· Interpretation 2 in R1-1905083 is the intended behavior. 
· FFS clarify this in alignment CR (38.214) (exemplary text can be found in R1-1905731).


The two interpretations in R1-1905083 [6] is listed in the following:
	· Interpretation 1: Both 0_1/1_1 and 0_0/1_0 can trigger PUSCH/PDSCH with slot aggregation while the handling of conflicting directions with TDD-UL-DL-Configurations are missing for DCI formats 0_0/1_0 in TS38.213.
· Interpretation 2: Only 0_1/1_1 can trigger PUSCH/PDSCH with slot aggregation although this is not captured in TS38.214 where the feature is described.


From the “Interpretation 2”, we can also see that DCI format 0_0 cannot trigger PUSCH/PDSCH with repetitions. Despite this, the intra-slot frequency hopping is also applicable to a single slot PUSCH scheduled by DCI format 0_0 with C-RNTI. 
So, in RAN1#107bis-e, some companies try to use the following TP[2] to Clause 6.3.1 of TS38.214 to capture the intra-slot frequency hopping of a single slot PUSCH scheduled by DCI format 0_0 with C-RNTI.
	6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
[bookmark: _GoBack]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 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.


However, according to TS 38.212, there is always the “Frequency hopping flag” field in DCI format 0_0. The “Frequency hopping flag” field is used to indicate whether 'Intra-slot frequency hopping' is enabled irrespective of the RRC parameter frequencyHopping.
	Frequency hopping flag – 1 bit according to Table 7.3.1.1.1-3, as defined in Clause 6.3 of [6, TS 38.214]



	Table 7.3.1.1.1-3: Frequency hopping indication
	Bit field mapped to index
	PUSCH frequency hopping

	0
	Disabled

	1
	Enabled





Considering that DCI format 0_0 with C-RNTI only supports ‘Intra-slot frequency hopping’, the gNB can directly use the “Frequency hopping flag” field in DCI format 0_0 to indicate whether 'Intra-slot frequency hopping' is enabled for PUSCH scheduled by DCI format 0_0 with C-RNTI. On the contrary, the above TP introduces a new case where the RRC parameter frequencyHopping is used to indicate the type of hopping for single slot, which seems not reasonable use case. Therefore, the TP above seems not necessary.
Proposal: As a conclusion, there is no need to use the RRC parameter frequencyHopping to indicate whether 'Intra-slot frequency hopping' is enabled for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI.

3. Conclusions 
In this contribution, our views on possible impacts on RAN1 specification for coverage enhancement on PUSCH repetition type A are provided with the following proposal:
Proposal: As a conclusion, there is no need to use the RRC parameter frequencyHopping to indicate whether 'Intra-slot frequency hopping' is enabled for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI.
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