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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.

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

Type A Repetitions 
 The following WA was made last meeting:
Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32

No issues were found with the WA thus it should be confirmed.
Confirm the following WA:
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32
Determination of available slots

The following agreement was made last meeting:
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)

The UE will require certain UE capabilities to be able to support Step 2 (e.g. dynamic slot format indicator, cancellation indication, PUSCH priority and HD-FDD for Redcap) thus Step 2 will be subject to legacy as well as new Rel 17 UE capabilities. 
Support for Step 2 of the slot availability mechanism will be subject to UE capabilities at least for legacy capabilities e.g. dynamic SFI, CI, PUSCH priority, and for new Rel 17 capabilities for HD-FDD
Support for semi-statically configured repetition factors
There are three RRC parameters which are used to configure repetition factors in NR; pusch-AggregationFactor, repK  and numberOfRepetitions (i.e. the one associated with TDRA list). In RAN1#104-e, the below agreement specifies that the numberOfRepetitions configuration would support up to 32 repeats. 
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.
The open issue is concerned with whether the semi-statically configured repetition factors pusch-AggregationFactor and repK also need to support the increase repeats to 32. Note: This issue has been discussed without reaching consensus to support this for three meetings (i.e. since RAN1#104e).

Sierra’s view is that this should not be supported for the following reasons:
For coverage enhancement, TDRA is the best scheme since it is dynamic in nature, whereas the semi-static configuration approaches are more applicable to static scenarios e.g. URLLC. 
RAN1 has limited meeting time remaining for Rel17 and this is not an essential feature
More meeting time is unlikely to gain consensus as no new views were expressed in the last two meetings
There is no consensus to enhance pusch-AggregationFactor and repK to support the increased maximum number of repetitions.

Applicability of available slot based counting method to paired spectrum

The open issue is whether repetition using the new available slot counting method is supported for paired spectrum. Normally, there is no collision between DL and UL for paired spectrum but now with Half-duplex FDD RedCap, there might be. For HD-FDD Redcap the issue is how to handle PUSCH repetition overlapping with SSB – this is still under discussion in RedCap WI. For this WI, the question is how much value vs complexity this would bring. Even if HD-FDD RedCAP UEs would consider SSB slots as unavailable for PUSCH, SSB slots are fairly infrequent (e.g., 2 slots of 20) so even if HD-FDD UE had to skip SSB slots this would not significantly reduce the number of actual PUSCH repetitions that are transmitted (e.g. from 32 down to 30/28). Given this, and to ease complexity and specification work, the following proposal is made:
For PUSCH Type A repetitions, counting based on available slots is NOT applicable to paired spectrum.

Conclusions
1. Confirm the following WA:
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32
Support for Step 2 of the slot availability mechanism will be subject to UE capabilities at least for legacy capabilities e.g. dynamic SFI, CI, PUSCH priority, and for new Rel 17 capabilities for HD-FDD
There is no consensus to enhance pusch-AggregationFactor and repK to support the increased maximum number of repetitions 
For PUSCH Type A repetitions, counting based on available slots is NOT applicable to paired spectrum.
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