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	Reason for change:
	RAN1 has discussed clarifications for scheduling restriction on back-to-back PUSCHs. A CR R1-2106266 was approved at RAN1#105-e meeting wherein only back-to-back PUSCHs for TC-RNTI was addressed. Other cases are not yet clear.

For back-to-back DG PUSCH vs DG PUSCH with the same HARQ process ID, approved CR should be extended to cover all other RNTIs. By this, a UE is not required to expect a second DCI for a second PUSCH is before the end of a first PUSCH scheduled by a first DCI. The examples of the timelines are illustrated below.
[image: ]

From the UE process point of view, the same problem exists when the DG PUSCH1 in the above figure is a CG PUSCH instead. For a CG, the UE may determine whether to transmit a PUSCH on the CG occasion by N2 symbols earlier than the start of the CG occasion. This is equivalent to the case where a “virtual DCI” that schedules PUSCH on the CG occasion is detected by N2 symbols earlier.

[image: ]

However, following are already specified for CG PUSCH and DG PUSCH with the same HARQ process ID.
· A UE does not expect the time gap between the end of the DCI scheduling a DG PUSCH and the beginning of the CG PUSCH is less than N2 symbols
· A UE invalidates the CG PUSCH if configuredGrantTimer for the HARQ process ID is configured and running at the beginning of the CG PUSCH
· A UE invalidates the CG PUSCH if the DG PUSCH scheduled by a DCI overlaps with the CG PUSCH in time

Therefore, the case in the above figure with configuredGrantTimer for the HARQ process ID not funning at the CG PUSCH occasion is not clear. Considering the commonality between DG PUSCH vs DG PUSCH and CG PUSCH vs DG PUSCH illustrated earlier above, this should also be the case where a UE does not expect.


	
	

	Summary of change:
	
Following are clarified:
· If there is a PUSCH scheduled by a DCI/RAR grant and there is another DCI scheduling another PUSCH with the same HARQ process, the DCI for the latter PUSCH is not expected to be received before the end of the first PUSCH transmission
· If there is a PUSCH configured by higher-layer and there is another DCI scheduling another PUSCH with the same HARQ process, the DCI for the latter PUSCH is not expected to be received, 
· if the DCI is not at least N2 symbols before the start of the CG PUSCH, or;
· if the DCI is at least N2 symbols before the start of the CG PUSCH but the PUSCH scheduled by the DCI starts after the end of the CG PUSCH and configuredGrantTimer for the HARQ process is not running at the beginning of CG PUSCH


	
	

	Consequences if not approved:
	Incomplete description of the back-to-back PUSCHs scheduling restriction in the specs
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[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc36117436][bookmark: _Toc44515928][bookmark: _Toc66867450]6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
A UE shall upon detection of a DCI format scheduling a PUSCH transmit the corresponding PUSCH unless the UE does not generate a transport block as described in [10, TS38.321] and there is no PUCCH with CSI/HARQ-ACK that overlaps in time with the PUSCH. In this release of the specification, the UE behavior is undefined if there would be a PUCCH with CSI/HARQ-ACK overlapping in time with a PUSCH scheduled by a DCI format and if the UE does not generate a transport block as described in [10, TS38.321] when skipUplinkTxDynamic provided by higher layers is set to true. Upon detection of a DCI format 0_1 with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by a DCI format 0_0 with CRC scrambled by TC-RNTI, CS-RNTI, C-RNTI or MCS-C-RNTI for a given HARQ process with the DCI received before the end of the expected transmission of the last PUSCH for that HARQ process if the latter is scheduled by a DCI format 0_0 with CRC scrambled by TC-RNTI or by an UL grant in RA Response. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0 or 0_1 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process.
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell overlapping in time with a transmission occasion, where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321], starting in a symbol  on the same serving cell if the end of symbol  is not at least  symbols before the beginning of symbol . The value  in symbols is determined according to the UE processing capability defined in clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
A UE is not expected to be scheduled by a PDCCH ending in symbol  to transmit a PUSCH on a given serving cell for a given HARQ process, if there is a transmission occasion where the UE is allowed to transmit a PUSCH with configured grant according to [10, TS38.321] with the same HARQ process on the same serving cell starting in a symbol  after symbol , and if the gap between the end of PDCCH and the beginning of symbol  is less than  symbols or if the gap between the end of PDCCH and the beginning of symbol  is not less than  symbols and the PUSCH scheduled by the PDCCH starts after the end of the PUSCH with configured grant and the configuredGrantTimer for the HARQ process is not running at the beginning of symbol j. The value  in symbols is determined according to the UE processing capability defined in clause 6.4, and and the symbol duration are based on the minimum of the subcarrier spacing corresponding to the PUSCH with configured grant and the subcarrier spacing of the PDCCH scheduling the PUSCH.
< Unchanged parts are omitted >
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