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1 Introduction
This contribution discusses remaining issues related to the enhancements on configured grant for NR-U:
· Remaining issues on DFI for CBG-based PUSCH
· Remaining issues on consecutive transmission of CG-PUSCH and scheduled PUSCH
2 DFI for CBG-based PUSCH
NR-U has introduced downlink feedback information (DFI) to indicate HARQ-ACK value mainly for CG-PUSCH by a DCI. If the DCI is used for indicating DFI, HARQ-ACK bitmap of 16 bits is included in the DCI. Each of the bitmap indicates ACK or NACK for a corresponding HARQ process ID. Since only one bit is used to indicate HARQ-ACK value for a PUSCH, it is not clear whether/how to generate HARQ-ACK value especially for CBG-based PUSCH scheduled by DCI.
Proposal 1: HARQ-ACK value for CBG-based PUSCH scheduled by DCI can be indicated by DFI
If HARQ-ACK value for CBG-based PUSCH can be indicated by DFI, a solution to generate single HARQ-ACK bit for the CBG-based PUSCH is required. One example is to generate ACK only if all CBGs for the PUSCH are ACKed. Although it may result in increasing contention window size of UL unncessarily, it is the most simple way to address this issue. Alternatively, the bit for CBG-based PUSCH is used only for indicating contention window size update or reset since retransmission of scheduled PUSCH by DFI is not supported.
Proposal 2: Adopt the following TP for TS 38.213:
================================= Start of TP for TS 38.213 =================================
10.5 HARQ-ACK information for PUSCH transmissions
================================ Unchanged Texts Omitted =================================
For a PUSCH transmission scheduled by a DCI format, if a UE is provided PUSCH-CodeBlockGroupTransmission for a serving cell, a value of HARQ-ACK information for a transport block of a corresponding HARQ process number is ACK if all of CBGs for the PUSCH are ACK; otherwise, a value of HARQ-ACK information is NACK.
For a PUSCH transmission scheduled by a DCI format, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission or, if the PUSCH transmission is over multiple slots,
-	after a last symbol of the PUSCH transmission in a first slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is ACK.
-	after a last symbol of the PUSCH transmission in a last slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is NACK.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
3 Consecutive UL transmission(s)
In Section of 4.2.1.0.1 in TS37.213, following was specified for FeLAA, especially when UL transmission scheduled by a DCI follows autonomous UL transmission;
For UL transmission(s) following autonomous UL transmission(s), the following are applicable: 
· If a UE is scheduled by an eNB to transmit on channel  by a UL grant received on channel , , and if the UE is transmitting using autonomous UL on channel , the UE shall terminate the ongoing PUSCH transmissions using the autonomous UL at least one subframe before the UL transmission according to the received UL grant.
· If a UE is scheduled by a UL grant received from an eNB on a channel to transmit a PUSCH transmission(s) starting from subframe  on the same channel using Type 1 channel access procedure and if at least for the first scheduled subframe occupies  resource blocks and the indicated PUSCH starting position is OFDM symbol zero, and if the UE starts autonomous UL transmissions before subframe  using Type 1 channel access procedure on the same channel, the UE may transmit UL transmission(s) according to the received UL grant from subframe  without a gap, if the priority class value of the performed channel access procedure is larger than or equal to priority class value indicated in the UL grant, and the autonomous UL transmission in the subframe preceding subframe  shall end at the last OFDM symbol of the subframe regardless of the higher layer parameter endingSymbolAUL. The sum of the lengths of the autonomous UL transmission(s) and the scheduled UL transmission(s) shall not exceed the maximum channel occupancy time corresponding to the priority class value used to perform the autonomous uplink channel access procedure. Otherwise, the UE shall terminate the ongoing autonomous UL transmission at least one subframe before the start of the UL transmission according to the received UL grant on the same channel.
In short, FeLAA UE should terminate ongoing autonomous UL transmission at least one subframe before a UL transmission scheduled by a DCI if there are other UL transmissions from other UEs in the same subframe, which results in providing a gap for performing LBT before the UL transmission. Since this situation can happen for NR-U UE, it is desirable for NR-U to adopt same principle at least for CG-PUSCH with consideration of UE processing time aspects in NR. It is noted that this behaviour may apply to other UL transmissions.
Proposal 3: Adopt the following TP for TS 37.213:
================================= Start of TP for TS 37.213 =================================
4.2.1.0.1 Channel access procedures for consecutive UL transmission(s)
================================ Unchanged Texts Omitted =================================
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format that schedules PUSCH transmission starts immediately after the last symbol from the set of symbols of the slot, then
· the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 0_0 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or μr, where μr corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise μr=0
· the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 37.213 =================================
4 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Adopt the following TP for TS 38.213:
================================= Start of TP for TS 38.213 =================================
10.5 HARQ-ACK information for PUSCH transmissions
================================ Unchanged Texts Omitted =================================
For a PUSCH transmission, if a UE is provided PUSCH-CodeBlockGroupTransmission for a serving cell, a value of HARQ-ACK information for a transport block of a corresponding HARQ process number is ACK if all of CBGs for the PUSCH is ACK; otherwise, a value of HARQ-ACK information is NACK.
For a PUSCH transmission scheduled by a DCI format, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission or, if the PUSCH transmission is over multiple slots,
-	after a last symbol of the PUSCH transmission in a first slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is ACK.
-	after a last symbol of the PUSCH transmission in a last slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is NACK.
================================ Unchanged Texts Omitted =================================
================================= End of TP for TS 38.213 =================================
Proposal 2: Adopt the following TP for TS 38.213:
================================= Start of TP for TS 37.213 =================================
4.2.1.0.1 Channel access procedures for consecutive UL transmission(s)
================================ Unchanged Texts Omitted =================================
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format that schedules PUSCH transmission starts immediately after the last symbol from the set of symbols of the slot, then
· the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 0_0 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or μr, where μr corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise μr=0
· the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols.
================================ Unchanged Texts Omitted =================================
[bookmark: _GoBack]================================= End of TP for TS 37.213 =================================
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