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Introduction
A work items on NR coverage enhancement was approved [1]. One of objectives of this work item is PUSCH enhancements such as
· Specify the following mechanisms for enhancements on PUSCH repetition Type A
· Increasing the maximum number of repetitions up to a number of determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH
· TBS determined based on multiple slots and transmitted over multiple slots.
· Specify mechanism(s) to enable joint channel estimation
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation
This document provides our view on potential enhancements related to PUSCH repetition Type A.
Discussion
Increasing the maximum number of repetitions
In RAN1#106e, following was agreed.
Agreement:
· 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.
The remaining issues is
· Issue 1; Whether DCI format 0-0 supports Rel.17 PUSCH repetition Type A with the increased maximum repetition numbers configured in TDRA lists.
· Issue 2: Whether to support up to 32 repetitions by numberOfRepetitions (i.e., TDRA based repetition factor) for Type 1 CG-PUSCH
· Issue 3: Whether to support up to 32 repetitions by pusch-AggregationFactor or repK
On Issue 1, since the repetition is supported by only DCI format 0-1 and DCI format 0-2 in Rel.15/16, there is no need to support Rel.17 PUSCH repetition Type A with the increased maximum repetition numbers configured in TDRA lists by DCI format 0-0.
On Issue 2, in Rel.15/16 specification, for PUSCH repetition Type A, the selection of the time domain resource allocation table follows the rules for DCI format 0-0 on UE specific search space. Therefore, Rel.15/16 Type 1 CG-PUSCH does not support PUSCH repetition Type A by numberOfRepetitions (i.e., TDRA based repetition factor). Therefore, we think it is reasonable to have same rule as Rel.15/16, such that support of 32 repetitions by numberOfRepetitions is not applied to Type 1 CG-PUSCH.
On Issue 3, if the conclusion of Issue 2 is that “support of 32 repetitions by numberOfRepetitions is not applied to Type 1 CG-PUSCH”, at least Type 1 CG-PUSCH by repK should be supported in order to support up to 32 repetitions for Type 1 CG-PUSCH.
Our view on support of up to 32 repetitions can be summarized as Table 1. On the support of up to 32 repetitions by pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0-1/0-2 and by repK for Type 2 CG-PUSCH activated by DCI format 0-1/0-2, we are OK to either way (“support” or “not support” of up to 32 repetitions).
Table 1: Our view on support of up to 32 repetitions
	
	Support of up to 32 repetitions

	
	by Rel.17 pusch-AggregationFactor
	 by Rel.17 repK
	by Rel.17 numberOfRepetitons

	DG-PUSCH scheduled by DCI format 0-0
	No
	N/A
	No

	DG-PUSCH scheduled by DCI format 0-1
	Yes or No
	N/A
	Yes 
(Agreed in RAN1#106e)

	DG-PUSCH scheduled by DCI format 0-2
	Yes or No
	N/A
	Yes 
(Agreed in RAN1#106e)

	Type 2 CG-PUSCH activated by DCI format 0-0
	N/A
	No
	No

	Type 2 CG-PUSCH activated by DCI format 0-1
	N/A
	Yes or No
	Yes 
(Agreed in RAN1#106e)

	Type 2 CG-PUSCH activated by DCI format 0-2
	N/A
	Yes or No
	Yes 
(Agreed in RAN1#106e)

	Type 1 CG-PUSCH
	N/A
	Yes or No
	No


Proposal 1: DCI format 0-0 does not support Rel.17 PUSCH repetition Type A with the increased maximum repetition numbers.
Proposal 2: Up to 32 repetitions by numberOfRepetitions for Type 1 CG-PUSCH is not supported.
Proposal 3: Up to 32 repetitions by repK is supported at least for Type 1 CG-PUSCH.

The number of repetitions counted on the basis of available UL slots
Semi-static configurations to be used for the determination of available slots
In RAN1#105e, following was agreed.
Agreement:
· 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.
In addition to SSB transmission, using following other semi-static configurations for the determination of available slots was also proposed. 
· Type0-PDCCH CSS set configuration
· Invalid UL symbol configuration
· Semi-static PUCCH with repetition configuration
· SMTC configuration
On use of Type0-PDCCH CSS set configuration, Rel.15/16 specification has following descriptions.
	TS 38.213 Section 11.1
“For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.”
“For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.”
“A UE assumes that flexible symbols in a CORESET configured to the UE for PDCCH monitoring are downlink symbols if the UE does not detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as flexible or uplink and the UE does not detect a DCI format indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH in the set of symbols”.

For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS in the set of symbols of the slot.


On CORESET0 with Type0-PDCCH CSS set, based on Rel.15/16 specification, for a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated. On the other hand, flexible symbols in a CORESET for Type0-PDCCH CSS set may be overwritten by DG PUSCH. For PUSCH repetition Type B, CORESET0 with Type0-PDCCH CCS set is used to determine invalid resource (i.e., for segmentation). The resource allocation of PUSCH repetition Type B is greedy manner, without such function, PUSCH repetition Type B does not work. On the other hand, for PUSCH repetition Type A, scheduler can handle collision avoidance since symbols to be used for CORESET0 with Type0-PDCCH CSS is always within earlier 3 symbols in a slot.
On invalid UL symbols for UL-to-DL switching purpose, it can be determined by semi-static TDD UL/DL configuration and RRC parameter numberOfInvalidSymbolsForDL-UL-Switching. Since the main purpose is to ensure sufficient switching gap between UL and DL, if PUSCH symbol in a slot overlaps with invalid symbol(s) configured with numberOfInvalidSymbolsForDL-UL-Switching, the slot is determined as not available seems reasonable design.
On semi-static PUCCH repetitions, the usage itself of PUCCH for SR is dynamic (depending on SR is positive or negative). All configured PUCCH resource cannot be used for PUSCH repetition Type A is too large restriction.
On SSB based measurement by SMTC, both network and UE are aware of the SMTC configurations, and therefore there is no ambiguity if these symbols are counted as not available.
Proposal 4: For the determination of available slots, following semi-static configurations should not be considered.
· CORESET0 with Type0-PDCCH CSS set
· Semi-static PUCCH repetition
Proposal 5: For the determination of available slots, following semi-static configuration should be considered.
· Invalid UL symbols for DL-to-UL switching purpose
· SSB based measurement by SMTC
Although some of semi-static configurations can be considered for the determination of available slots, we are also acceptable to the simple direction that no other RRC configuration than tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfiguerationDedicated, and flexible symbol(s) with SSB transmission is not used for the available slot determination.

Handing of a collision between PUSCH repetition and A-SRS
In Rel.15/16 for the same priority, TS38.213 has the description that “when PUSCH and SRS are transmitted in the same slot, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the corresponding DMRS”. Therefore, the collision between PUSCH and A-SRS is handled by gNB scheduling. In Rel.16 for the different priority, A-SRS is always low priority. It is understandable that for repetition which occupies longer time duration, to avoid collision handling by gNB scheduling might be difficult. On the other hand, considering joint channel estimation case, just to drop A-SRS would be simple behaviour since SRS cannot be sent in the middle of the time domain window from the same UE for joint channel estimation. 
Proposal 6: A-SRS is dropped in the case of collision between PUSCH repetition and A-SRS, i.e., no specification change is necessary.

Limitation of overall duration of PUSCH repetition
In RAN1#106e, following agreements were made.
Agreement:
· 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.
The remaining issue is the case for CG-PUSCH repetition Type A. For CG-PUSCH, the relation with duration of repetition span and the end of periodicity P of CG resource should be considered. In Rel.15/16, the UE is not expected to be configured with the time duration for the transmission of K repetition lager than the time duration derived by the periodicity P. The repetition shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the periodicity P. In Rel.17 with available slot counting, because of postponing behaviour, the duration of repetition span may collide with the next period. To reuse Rel.15/16 principle means the upper limit of postponement is periodicity P and it would provide simpler implementation. On the other hand, allowing the repetition across the periodicity can avoid inefficient resource utilization. In RAN1#106e, following two alternatives were identified.
· Alt.1:
· The repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0-0, 0-1 or 0-2, whichever is reached first.
· 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.
· Alt.2:
· The repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0-0, 0-1 or 0-2, whichever is reached first.
· The UE is not expected to be configured with K larger than P/12 for 60 kHz with ECP or P/14 otherwise.
· FFS: The UE is not expected to be configured with K larger than the number of available slots within the period P.
· FFS: Whether/how to capture it in RAN1 spec
In our view, Alt.1 forces the scheduling to the restriction with the value of K, e.g., K needs to be a small number so that K fits in any TDD configuration for every CG period. It would cause that several CG resource cannot be used depending on the available slot counting. Therefore, we propose following based on Alt.2.
Proposal 7: For the limitation of overall duration of CG-PUSCH repetition, following alternative is preferred.
· The repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0-0, 0-1 or 0-2, whichever is reached first.
· The UE is not expected to be configured with K larger than P/12 for 60 kHz with ECP or P/14 otherwise.
· The UE is not expected to be configured with K larger than the number of available slots within the period P.
In PUSCH repetition Type A (regardless of continuous slot counting and available slot counting), there is the possibility that the actual number of PUSCH repetitions can be less than the nominal (indicated) number of repetitions. In this case (i.e., only part of slots is received), how gNB judges whether CG transmission happens or not should be clarified. One of gNB implementation for CG PUSCH detection would be correlation detection of DMRS. Basically, deterministic number of slots are necessary to judge whether UE transmits CG transmission or not. gNB accumulates DMRS symbols of the slot which may contain PUSCH. If the actual number of PUSCH repetitions is less than the required number of repetitions for gNB to enable to judge whether UE transmits CG transmission or not, gNB will not detect the CG PUSCH transmission. For example, when the repetition is in the order of up to 4 slots, it would be possible to judge it by one PUSCH transmission, while when the repetition is more than 4 slots, it might be situation that one transmission is not enough. If the actual number of PUSCH repetitions is less than the required number of repetitions for gNB to enable to judge whether CG transmission is carried out or not, gNB will not detect the CG PUSCH transmission. In this case, to transmit the remaining part of repetitions may not be meaningful since such CG PUSCH transmission undetected by gNB wastes the UL resource and/or UE power consumption undesirably. Then, for such case, UE drops the remaining part of repetitions is sufficient.
Proposal 8: For CG-PUSCH repetition Type A in CovEnh scenario, if the actual number of PUSCH repetitions is less than the configured number of the repetitions (i.e., required number of repetitions for gNB to judge whether CG transmission is carried out or not), UE can drop the remaining part of the repetition.

Applicability of available slot based counting method to paired spectrum
On paired spectrum, to manage which slots can be used would be useful from the gNB scheduler perspective. Some specific slots used for URLLC or other UEs can be reserved. If it is possible that by just TDD configuration (the tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated, and ssb-PositionsInBurst) is applied without difference between FDD and TDD, it would be also useful. This would be also useful for SUL problem identified in Rel.15/16. Therefore, we propose following.
Proposal 9: If TDD configuration is just applied without difference between TDD and FDD, the available slot based counting method to paired spectrum should be supported.

Configurations/indications enabling CovEnh functions
The discussion on configurability of CovEnh functions and relationship of two enhancements, i.e., increase of the maximum number of repetitions and the repetition counted on the basis of available slots was discussed in the previous meeting. Following alternatives were identified in RAN1#106e.
· Alt.1:
· “The counting based on available slots” is enabled via RRC signaling. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e. the same repetition counting as in Rel15/16).
· Rel-17 RRC parameter(s) relating to “the increased maximum number of repetitions” is provided via RRC signaling to a UE which performs PUSCH repetitions with “the increased maximum number of repetitions”. If not provided, the UE performs PUSCH repetitions subject to Rel-15/16 configuration.
· Alt.2:
· A single Rel-17 RRC parameter enabling both “The counting based on available slots” and “the increased maximum number of repetitions” is introduced. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e., the same repetition counting as in Rel15/16) and performs up to 16 repetitions subject to existing configuration.
· Alt.3:
· A single Rel-17 RRC parameter indicating one of the following three combinations is introduced.
· “The counting based on physical slots” and “the existing maximum number of repetitions”
· “The counting based on physical slots” and “the increased maximum number of repetitions”
· “The counting based on available slots” and “the existing maximum number of repetitions”
In our view, the merit of the following cases should be clarified, respectively.
· Case A: 
· “The counting based on available slots” = Enabled, 
· “The increased maximum number of repetitions” = Enabled
· Case B
· “The counting based on available slots” = Enabled, 
· “The increased maximum number of repetitions” = Disabled
· Case C: 
· “The counting based on available slots” = Disabled, 
· “The increased maximum number of repetitions” = Enabled
· Case D: 
· “The counting based on available slots” = Disabled, 
· “The increased maximum number of repetitions” = Disabled
Case D is Rel.15/16 situation and then, it should be supported. We don’t see the merit of Case C. We think Case B can be sufficient, but it is not aligned with work item description (i.e., to support the increased maximum number of repetitions”). Therefore, instead of supporting Case B, just to support Case A could be simpler. In this sense, instead of separate UE configuration, just to support both is enabled by one RRC parameter would also be one possibility. Single UE function would better to avoid fragmentation of the market. If both are each enhancement is separate UE feature, we assume UE would implement only “the increased maximum number of repetitions” as it would not have so much incentive to implement “the counting based on available slots” for UE side because of the complexity.
If the direction is to have single UE function, either Alt.2 or Alt.3 could be considered. In our view, the above Alt.3 is not aligned to the following working assumption since Rel.17 PUSCH repetition Type A with the available slot counting with up to 32 repetitions is not included.
Working assumption:
· The maximum number of repetitions accounted for available slots supported by Rel.17 PUSCH repetition Type A is 32.
In order to align the working assumption, we think Alt.3 should be modified as follows.
· Modified Alt.3:
· A single Rel-17 RRC parameter indicating one of the following three combinations is introduced.
· “The counting based on physical slots” and “the existing maximum number of repetitions”
· “The counting based on physical slots” and “the increased maximum number of repetitions”
· “The counting based on available slots” and “the increased maximum number of repetitions”
Similar to Alt.2, “the counting based on physical slots” and “the existing maximum number of repetitions” can realized by the Rel.17 RRC parameter is not enabled.
Proposal 10: On configurations/indications enabling Rel.17 PUSCH repetition Type A, either Alt.2 or modified Alt.3 is supported.
· Alt.2: A single Rel-17 RRC parameter enabling both “The counting based on available slots” and “the increased maximum number of repetitions” is introduced. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e., the same repetition counting as in Rel15/16) and performs up to 16 repetitions subject to existing configuration.
· Alt.3 (modified): A single Rel-17 RRC parameter indicating one of the following three combinations is introduced.
· “The counting based on physical slots” and “the existing maximum number of repetitions”
· “The counting based on physical slots” and “the increased maximum number of repetitions”
· “The counting based on available slots” and “the increased maximum number of repetitions”

Conclusion
In this contribution, we provide our view on enhancement of PUSCH repetition Type A. We made following proposals.
Proposal 1: DCI format 0-0 does not support Rel.17 PUSCH repetition Type A with the increased maximum repetition numbers.
Proposal 2: Up to 32 repetitions by numberOfRepetitions for Type 1 CG-PUSCH is not supported.
Proposal 3: Up to 32 repetitions by repK is supported at least for Type 1 CG-PUSCH.
Proposal 4: For the determination of available slots, following semi-static configurations should not be considered.
· CORESET0 with Type0-PDCCH CSS set
· Semi-static PUCCH repetition
Proposal 5: For the determination of available slots, following semi-static configuration should be considered.
· Invalid UL symbols for DL-to-UL switching purpose
· SSB based measurement by SMTC
Proposal 6: A-SRS is dropped in the case of collision between PUSCH repetition and A-SRS, i.e., no specification change is necessary.
Proposal 7: For the limitation of overall duration of CG-PUSCH repetition, following alternative is preferred.
· The repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0-0, 0-1 or 0-2, whichever is reached first.
· The UE is not expected to be configured with K larger than P/12 for 60 kHz with ECP or P/14 otherwise.
· The UE is not expected to be configured with K larger than the number of available slots within the period P.
Proposal 8: For CG-PUSCH repetition Type A in CovEnh scenario, if the actual number of PUSCH repetitions is less than the configured number of the repetitions (i.e., required number of repetitions for gNB to judge whether CG transmission is carried out or not), UE can drop the remaining part of the repetition.
Proposal 9: If TDD configuration is just applied without difference between TDD and FDD, the available slot based counting method to paired spectrum should be supported.
Proposal 10: On configurations/indications enabling Rel.17 PUSCH repetition Type A, either Alt.2 or modified Alt.3 is supported.
· Alt.2: A single Rel-17 RRC parameter enabling both “The counting based on available slots” and “the increased maximum number of repetitions” is introduced. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e., the same repetition counting as in Rel15/16) and performs up to 16 repetitions subject to existing configuration.
· Alt.3 (modified): A single Rel-17 RRC parameter indicating one of the following three combinations is introduced.
· “The counting based on physical slots” and “the existing maximum number of repetitions”
· “The counting based on physical slots” and “the increased maximum number of repetitions”
· “The counting based on available slots” and “the increased maximum number of repetitions”

Reference
[1] RP-202928, “New WID on NR coverage enhancement,” China Telecom, RAN#90e, December 2020.
Appendix: Agreements in previous meetings
RAN1#104e
Agreements:
· The maximum number of repetitions for DG PUSCH is also applicable to CG PUSCH.

Agreements:
· 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

Agreements:
· Select one of the following alternatives, considering aspects whether or not the determination of all the available slots should be done prior to the first actual transmission of the repetitions (other alternatives are not precluded).
· Alt.1: Whether or not a slot is determined as available for UL transmissions depends on RRC configurations (at least tdd-ul-dl configuration, FFS: other RRC configurations) and does not depend on dynamic signalling (at least SFI, FFS: other dynamic signalling, e.g., CI, PUSCH priority for URLLC).
· Alt.2: Whether or not a slot is determined as available for UL transmissions depends on RRC configurations (at least tdd-ul-dl configuration, FFS: other RRC configurations) and also depends on dynamic signalling (at least SFI, FFS: other dynamic signalling, e.g., CI, PUSCH priority for URLLC).

Agreements:
· For defining available slots: A slot is determined as unavailable if at least one of the symbols indicated by TDRA for a PUSCH in the slot overlaps with the symbol not intended for UL transmissions.

Conclusion:
· Discuss further to select one of the following alternatives:
· Alt.a: The determination of all the available slots has to be done prior to the first actual transmission of the repetitions.
· Alt.b: The determination of all the available slots does not have to be done prior to the first actual transmission of the repetitions. The timeline requirement is per repetition basis.

RAN1#105e
Agreement:
· 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}

Agreement:
· The following agreement in RAN1#104e is applied to all slots including special slots.
· For defining available slots: A slot is determined as unavailable if at least one of the symbols indicated by TDRA for a PUSCH in the slot overlaps with the symbol not intended for UL transmissions.
· FFS: Details

Agreement:
· 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.

Agreement:
· Select one from the following (further refinement of the alternatives can be further discussed), for the procedure of Rel.17 PUSCH repetition Type A (Other alternatives are not precluded).
· 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.
· Alt.1-B’ consisting of two steps
· Step 1: Determine K repetitions based on available slots, where the available slot is the UL slot and flexible slot indicated by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.
· 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: Handling of dynamic signaling (e.g., UL CI, DCI for high priority channel), e.g., UE without CI capability
· Alt.2-A consisting of a single step
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) and dynamic signaling (e.g., SFI, UL CI, DCI for high priority) in addition TDRA in the DCI scheduling PUSCH, CG configuration or activation DCI.
· Alt.2-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) and dynamic SFI in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI.
· FFS: Timeline for the dynamic signaling
· 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.

Agreement:
· RV cycling is based on available slot for the Type A PUSCH repetition enhancement with repetition counted based on available slot in Rel.17.
Agreement:
· Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
· RV is cycled across transmission occasion, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.

RAN1#106e
Agreement:
· 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.

Agreement:
· 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).

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

Agreement:
· 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.

Agreement:
· 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.

Agreement:
· For Rel.17 PUSCH repetition Type A without joint channel estimation, no new inter-slot frequency hopping mechanism is introduced.

Working assumption:
· The maximum number of repetitions accounted for available slots supported by Rel.17 PUSCH repetition Type A is 32.
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