Page 1

[bookmark: _GoBack]3GPP TSG RAN WG1 #107-e	R1-2111751
e-Meeting, November 11th – 19th, 2021
Agenda Item:		8.8.1.1
Source:				Samsung
Title:					Enhancements on PUSCH repetition type A
Document for:	Discussion
Introduction
[bookmark: _Hlk22834419]This contribution discusses remaining aspects related to enhancements for PUSCH repetition type A.  
Increasing the maximum number of repetitions
In RAN1#106bis-e [1] it was discussed the following FL’s proposal as a package. 


FL’s proposal from RAN1#106bis-e:
· 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.


As in the past meeting, we are overall supportive of the proposal and we have the following comments. 
On 2nd bullet - It remains unclear to us the technical reason for not supporting up to 32 repetitions when the number of repetitions is provided by pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2 while RAN1 agreed to support up to 32 repetitions when the number of repetitions in provided by numberOfRepetitions. Our 1st preference is to support up to 32 repetitions when the number of repetitions is provided by pusch-AggregationFactor, however for sake of progress we can accept not to support it in Rel-17.
On 3rd bullet – Since RAN1#107-e is the last RAN1 meeting, downselection needs to be done in this meeting and we support Alt 2. 

Proposal 1:
· 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 Alt2:
· 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.
· 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.

Available slot counting
One remaining issue is the applicability of available slot based counting method to paired spectrum. The agreements so far were targeted to a TDD mode, however Rel-17 coverage enhancement features would also be applicable to Rel-17 HD-FDD RedCap UEs and this needs to be taken into account in the Rel-17 coverage enhancement work. This was also discussed in RAN#93-e where the following conclusion was endorsed.

	Conclusion endorsed in RAN#93-e
· All types of UEs are included in the scope of Rel-17 CovEnh WI.
· Collision handling between PUSCH and SSB for HD-FDD UE in Rel-17 CovEnh WI depends on the outcome of Rel-17 RedCap WI. The parallel discussion between Rel-17 CovEnh WI and Rel-17 RedCap WI should be avoided.




The determination of available slot for PUSCH repetitions Type A based on the RAN1 agreements can be applied also to paired spectrum, hence to Rel-17 HD-FDD redcap UEs. Some restrictions that can only exist in unpaired spectrum would clearly not apply for paired spectrum, as for example a slot is not available for UL transmission based on an UL-DL TDD configuration. 

Proposal 2: Counting of available slots for PUSCH repetition Type A is applicable to unpaired and paired spectrum.

Proposal 3: Counting of available slots for PUSCH repetition Type A as agreed in Rel-17 Coverage Enhancement WI is applicable to HD-FDD RedCap UEs. 

Conclusion
This contribution discusses the remaining open issues and solutions for PUSCH coverage enhancement. The proposals made in this contribution are summarized as below:
Proposal 1:
· 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 Alt2:
· 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.
· 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.

Proposal 2: Counting of available slots for PUSCH repetition Type A is applicable to unpaired and paired spectrum.

Proposal 3: Counting of available slots for PUSCH repetition Type A as agreed in Rel-17 Coverage Enhancement WI is applicable to HD-FDD RedCap UEs. 
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