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Introduction
This tdoc discusses design considerations for PUSCH repetition Type A Enhancements for the following work item [1] objectives:
· 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.


DCI formats and RRC parameters to supporting 

Which DCI formats and RRC parameters to support 32 repetition is an open issue. The FL created this good summary of the current status:
	　
	Support of up to 32 repetitions

	
	by Rel-17 pusch-AggregationFactor
	by Rel-17 repK
	by Rel-17 numberOfRepetitions

	DG-PUSCH scheduled by DCI format 0_0
	To be discussed
	N/A
	To be discussed

	DG-PUSCH scheduled by DCI format 0_1
	To be discussed
	N/A
	Supported (already agreed in RAN1#106-e.)

	DG-PUSCH scheduled by DCI format 0_2
	To be discussed
	N/A
	Supported (already agreed in RAN1#106-e.)

	Type 2 CG-PUSCH activated by DCI format 0_0
	N/A
	To be discussed
	To be discussed

	Type 2 CG-PUSCH activated by DCI format 0_1
	N/A
	To be discussed
	Supported (already agreed in RAN1#106-e.)

	Type 2 CG-PUSCH activated by DCI format 0_2
	N/A
	To be discussed
	Supported (already agreed in RAN1#106-e.)

	Type 1 CG-PUSCH
	N/A
	To be discussed
	To be discussed
If this is to be supported, also discuss:
· Alt 1 The TDRA list for DCI format 0_0 is reused. (This implies DCI format 0_0 supports up to 32 repetitions.)
· Alt 2 The TDRA list for DCI format 0_1 or 0_2 is reused.
· Alt 3 A new TDRA list for Type 1 CG-PUSCH is introduced.



The following is the latest FL proposal on this topic:
· 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.
· Note: DCI format 0_0 field bit widths are kept unchanged.
· 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:
· [bookmark: OLE_LINK8]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: 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.

We supported this proposal during the email discussion and preferred Alt2 as it would have lower specification and implementation impacts.
Support FL proposal 1 from RAN1#106b-e to Issue#1-2 with a preference to Alt2.
Conclusions
1. Support FL proposal 1 from RAN1#106b-e to Issue#1-2 with a preference to Alt2.
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Significant Agreements

Significant agreements made in previous meetings:
The maximum number of repetitions for DG-PUSCH is also applicable to CG-PUSCH.

Rel-17 PUSCH repetition Type A supports the increase of maximum number of repetitions with repetition factors configured in a TDRA list with a row index indicated either by the configured grant configuration or by TDRA field in a DCI.
FFS: increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and/or Configured Grant Config.

In addition to {1, 2, 3, 4, 7, 8, 12, 16} and {32}, the following additional value set for repetition factor is supported in Rel-17.
· {20, 24, 28}

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

If PUSCH symbol in a slot overlaps with flexible symbol(s) with SSB transmission, the slot is determined as not available during the counting of repetitions. As there is no PUSCH in the slot, no PUSCH omission applies to the slot.

Rel-17 PUSCH repetition Type A supports the increase of maximum number of repetitions with repetition factors configured in a TDRA list with a row index indicated either by the configured grant configuration or by TDRA field in a DCI.
· FFS: increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and/or ConfiguredGrantConfig.

RAN1 #106
· For Rel-17 PUSCH repetition Type A without joint channel estimation, no new inter-slot frequency hopping mechanism is introduced. 
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
· FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)

For PUSCH repetition Type A for Rel-17 CG-PUSCH, semi-static flexible symbol is considered as available.

For PUSCH repetition Type A for Rel-17 DG-PUSCH, semi-static flexible symbol is considered as available.
Note: The applicability for Msg 3 is to be discussed in 8.8.3

· DCI format 0_1 and DCI format 0_2 support Rel-17 PUSCH repetition Type A with the increased maximum repetition numbers configured in TDRA lists.

· For DG-PUSCH with counting based on the available slots, count of available slots continues until satisfying the conditions defined for DG-PUSCH repetition Type A in Rel-16.

Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32

RAN1 #106b
Working Assumption is confirmed
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32

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.

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.

· 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.
 
· 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.

· 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.


	
	
	



