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[bookmark: _Ref521334010]Introduction
Rel-17 NR aims to improve the coverage of UL channels, where the latest WID was agreed in RAN#92-e [1]. For PUSCH, it was agreed that both directions for repetition type A (i.e., increasing the maximum repetition number, and counting the number of repetitions on the basis of available UL slots) are to be specified. The following conclusion/observation/agreements were achieved in RAN1#106bis-e [2]:
	Working Assumption is confirmed
Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32.
Agreement
For CG-PUSCH repetition Type A with the counting based on available slots, the R16 existing restrictions as defined in Clause 6.1.2.3.1 of TS38.214 at least on the initial transmission of a transport block are applied, assuming the K repetitions of R17 determined based the rule of counting available slots.
Agreement
· For the K repetitions of DG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the slot which is determined by the slot offset K2.
· No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2.
· Note: The available slot determination is to be specified.
· For the K repetitions of CG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the first slot which is determined by at least ConfiguredGrantConfig.
· No RAN1 spec impact is expected in terms of the relation with the first slot which is determined by at least ConfiguredGrantConfig.
· Note: The available slot determination is to be specified.
 Agreement
· Only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots.
· Any other RRC configuration is not considered for the determination of available slots.
Agreement
· The existing restriction “The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P” applies to both the counting based on physical slots and the counting based on available slots.
· The above “the time duration for the transmission of K repetitions” means the time duration between the start of the 1st slot of the K repetitions and the end of the last slot of the K repetitions for any instance of a CG period.
Conclusion:
For CG-PUSCH repetitions counted on the basis of available slots, all the K transmission occasions including the 1st transmission occasion are determined on the basis of available slots.
Observation:
· Whether or not the counting based on available slots is applicable only to unpaired spectrum is not discussed under AI 8.8.1.1 in RAN1#106bis-e. Discussions on how HD-FDD RedCap UEs support the available slot counting may take place in AI 8.8.1.1 in RAN1#107-e, depending on the progress of RedCap WI discussions.


In this contribution, we provide our views on the remaining issues of PUSCH repetition type A enhancements for both directions.

Discussion
[bookmark: _Ref82699293]Increasing the maximum number of repetitions
In RAN1#106bis-e meeting, the following FL proposal was made but unable to be discussed online due to the limited time [3]:
	FL proposal 1 to Issue#1-2:
Agree the following as a package:
· Rel-17 does not support up to 32 repetitions for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· Rel-17 does not support up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2.
· For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2, select one from the following two alternatives:
· Alt 2:
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept un changed (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Alt 3-b:
· Rel-17 does not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH, where the TDRA list for DCI format 0_1 or 0_2 is reused.
· Note: DCI format 0_0 field bit widths are kept unchanged.
· Note: Need a mechanism to change the TDRA list for Type 1 CG-PUSCH, from the one for DCI format 0_0 to the one for DCI format 0_1 or 0_2.


[bookmark: _GoBack]It is still an open issue on how to support up-to-32 repetitions for Type 1 CG-PUSCH. Alt 2 and Alt 3-b were proposed in the above FL proposal. Alt 2 requires introduction of repK-r17 in which the maximum repetition number will be increased to 32. Alt 3-b keeps definition of repK unchanged, while the corresponding TDRA list for Type 1 CG-PUSCH should be modified (e.g. to the TDRA corresponding to DCI format 0_1 or 0_2). It is aiming to down-select between these two alternatives in RAN1#107-e.
Functionally, both alternatives can enable up-to-32 repetitions for Type 1 CG-PUSCH. Comparing these two methods, Alt 3-b leads to heavier specification impact since:
· The determination of TDRA list for Type 1 CG-PUSCH will be changed. 
· More effort is required to complete the design, e.g. how to select the TDRA list when both DCI format 0_1 and DCI format 0_2 are configured. 
· The flexibility of TDRA entries for DCI format 0_1/0_2 may be restricted, since SLIV of Type 1 CG-PUSCH will be additionally taken into consideration. 
· The scheduling complexity of gNB will be increased, due to different handling of the TDRA table for Type 1 CG-PUSCH between Rel-15/16 UEs and Rel-17 UEs.
Given the above analysis, we prefer Alt 2 to enable up-to-32 repetitions for Type 1 CG-PUSCH. 
Proposal 1: For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2,
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept unchanged (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.

Repetition number counted on the basis of available UL slots
In RAN1#106bis-e meeting, the following FL proposal was made but unable to be discussed online due to the limited time [3]:
	FL proposal 3 to Issue#2-1
All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-2
· Type-2 CG-PUSCH with Rel-17 repetition factor
FL proposal 4 to Issue#2-1
The number of repetitions, K, in the Step 1 of the agreed Option 1-B is the value indicated/configured by pusch-AggregationFactor, repK or numberOfRepetitions, and no spec change is expected in terms of determination of the K in TS38.214, except for the support of increased maximum number of repetitions.


In our opinion, for FL proposal 3 to Issue#2-1, all the listed combinations should support counting based on available slots due to the following reasons:
· Counting based on available slots is pretty beneficial in unpaired spectrum. It is desired to expand the use cases as much as possible.
· Many other coverage enhancement features in Rel-17 are based on available slot counting, for example, TBoMS and Msg3 PUSCH repetition. Thus, supporting counting based on available slot is essential to support Rel-17 coverage enhancement features.
· The specification effort is marginal. Determination of available slot is based on RRC parameters which already exist since Rel-15 (i.e. tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst). They can be easily applied to either DG-PUSCH or CG-PUSCH, regardless of increased maximum repetition number is supported or not.
Hence, we suggest confirming that all the listed combinations support counting based on available slots.
Proposal 2: All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-2
· Type-2 CG-PUSCH with Rel-17 repetition factor
Regarding to the number of repetitions, i.e. K, we think no RAN1 specification change is needed in terms of determination of K. The parameter K can be indicated by pusch-AggregationFactor, repK or numberOfRepetitions, with or without Rel-17 enhancement on increased maximum repetition number. Hence, we suggest confirming FL proposal 4 to Issue#2-1.
Proposal 3: The number of repetitions, K, in the Step 1 of the agreed Option 1-B is the value indicated/configured by pusch-AggregationFactor, repK or numberOfRepetitions, and no specification change is expected in terms of determination of the K in TS 38.214, except for the support of increased maximum number of repetitions.

Conclusion
In this contribution, we provide our view on remaining issues for enhancements on PUSCH repetition type A. The proposals are summarized as follows:
Proposal 1: For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2,
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept unchanged (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
Proposal 2: All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-2
· Type-2 CG-PUSCH with Rel-17 repetition factor
Proposal 3: The number of repetitions, K, in the Step 1 of the agreed Option 1-B is the value indicated/configured by pusch-AggregationFactor, repK or numberOfRepetitions, and no specification change is expected in terms of determination of the K in TS 38.214, except for the support of increased maximum number of repetitions.
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