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1. CG-DFI for CBG-based PUSCH
In NR-U, downlink feedback information (DFI) was introduced to indicate HARQ-ACK value for CG-PUSCH and DG-PUSCH. The HARQ-ACK bitmap of 16 bits is included in CG-DFI and each single bit is used to indicate ACK or NACK for a corresponding HARQ process ID. Since only 1 bit is used to indicate HARQ-ACK value for a PUSCH, it is necessary to clarify how to configure HARQ-ACK value for CBG-based PUSCH.
In the CG-DFI, the purpose of the HARQ-ACK value for CG-PUSCH is for HARQ operation while the purpose of the HARQ-ACK value for DG-PUSCH is for CWS management. Therefore, if the HARQ-ACK value for CBG-based PUSCH can be indicated by CG-DFI, the way to generate the HARQ-ACK value should be differentiated for the CG-PUSCH and for the DG-PUSCH.
According to CWS adjustment procedures for UL transmission scheduled/configured by gNB in Section 4.2.2.2 of 37.213, the CWS is reset if at least 10% of HARQ-ACK feedbacks is ‘ACK’ for PUSCH(s) with CBG based transmissions. Therefore, considering the maximum configurable number of CBG is up to 8, the CWS is reset if one of the CBGs constituting TB are ‘ACK’ and the CWS is increased to the next higher allowed value if all of the CBGs constituting TB are ‘NACK’ for the CBG-based DG-PUSCH. It is also aligned with Section 4.2.2.1 of 37.213 that the spatial bundling of HARQ-ACK for the scheduled UL configured with TM2 and AUL with TM1 in the AUL-DFI [1].
For the CBG-based CG-PUSCH, the 1-bit ACK is generated only if all the CBGs for the TB are ACKed since it is needed to retransmit the whole TB if any of CBGs constituting TB are ‘NACK’. Therefore, each of the bitmap for CG-PUSCH is ‘ACK’ if all CBGs for the TB are ACKed and ‘NACK’ if any of CBGs for the TB is NACKed.

Proposal #1: Adopt the following TP#1 for TS 38.213
================================ Start of TP#1 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 at least one of CBGs for the PUSCH is ACK; otherwise, a value of HARQ-ACK information is NACK 
For a PUSCH transmission configured by ConfiguredGrantConfig, 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#1 for TS 38.213 ================================

2. CG-DFI monitoring when supplementary UL carrier is configured
WID for NR-U [2] provides the scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band (single cell architecture) as one of target scenarios for NR-U. For the scenario D, a supplementary UL carrier (SUL) operating in a licensed band can be configured to the UE and configured grant Type 1 or Type 2 PUSCH can be configured for both of UL (operating in an unlicensed band) and SUL carriers. The CG-DFI monitoring by the UE may be different depending on which carrier is configured to the UE. The carrier to transmit PUSCH can be semi-statically configured or dynamically indicated by DCI between the UL carrier in the unlicensed band (called NUL) and SUL in the licensed band.
When the PUSCH transmission carrier is semi-statically configured to the UE by the higher layer signal such as RRC, the CG-DFI monitoring behavior may be different according to the carrier configured to the UE. If the SUL is configured as a PUSCH transmission carrier for the UE, the DFI flag of DCI format 0_1 is 0 bit and the UE may not perform CG-DFI monitoring even if CG-PUSCH is configured for the NUL. If NUL is configured as a PUSCH transmission carrier for a UE and CG-PUSCH is configured for NUL, the DFI flag of DCI format 0_1 is 1 bit and the UE can perform CG-DFI monitoring.
When the PUSCH transmission carrier is dynamically indicated to the UE by the physical layer signal such as DCI, and if CG-PUSCH is configured for the NUL, the UE interprets CG-DFI corresponds to HARQ process ID for NUL.
Proposal #2: If SUL (operating in a licensed band) is configured for NR-U cell,
· When the PUSCH transmission carrier is semi-statically configured to a UE:
· If SUL is configured as a PUSCH transmission carrier for the UE, the DFI flag of DCI format 0_1 is 0 bit and the UE may not perform CG-DFI monitoring even if CG-PUSCH is configured for the NUL. 
· If NUL is configured as a PUSCH transmission carrier for the UE and CG-PUSCH is configured for NUL, the DFI flag of DCI format 0_1 is 1 bit and the UE can perform CG-DFI monitoring.
· When the PUSCH transmission carrier is dynamically indicated to a UE:
· If CG-PUSCH is configured for the NUL, the UE interprets CG-DFI corresponds to HARQ process ID for NUL.

Proposal #3: Adopt the following TP#2 for TS 38.212.
================================ Start of TP#2 for TS 38.212 ================================
7.3.1.1.2 Format 0_1
================================ Unchanged Texts Omitted =================================
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback informatin (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI: 
- Identifier for DCI formats – 1 bit 
- The value of this bit field is always set to 0, indicating an UL DCI format 
- Carrier indicator – 0 or 3 bits, as defined in Clause 10.1 of [5, TS38.213]. 
- DFI flag – 0 or 1 bit 
- 1 bit if the UE is configured to monitor DCI format 0_1 with CRC scrambled by CS-RNTI and for operation in a cell with shared spectrum channel access, where the UE is not configured with supplementaryUplink in ServingCellConfig for the cell or configured with supplementaryUplink in ServingCellConfig for the cell and UL carrier is configured for PUSCH transmission. For a DCI format 0_1 with CRC scrambled by CS-RNTI, the bit value of 0 indicates activating type 2 CG transmission and the bit value of 1 indicates CG-DFI. For a DCI format 0_1 with CRC scrambled by C-RNTI/SP-CSI-RNTI/MCS-C-RNTI, the bit is reserved. 
- 0 bit otherwise; 
================================ Unchanged Texts Omitted =================================
================================= End of TP#2 for TS 38.212 ================================
3. DCI format 0_2 for indicating CG-DFI
DCI format 0_2 was introduced in Rel-16 URLLC to achieve the high-reliability transmission by using configurable payload sizes in each field. If the UE is configured to monitor DCI format 0_2 with CRC scrambled by CS-RNTI and for operation in a cell with shared spectrum channel access, DCI format 0_2 can be used for indicating CG downlink feedback information (CG-DFI) to a UE. The field size of the HARQ-ACK bitmap in DCI format 0_2 should have enough space to accommodate all the HARQ process indices or to include the number of HARQ process index configured to configured grant if it is supported. If the payload size of DCI format 0_2 is too small to include all the HARQ process indices, it is necessary to consider the compression methods for HARQ-ACK information.

Proposal #4: Consider to use DCI format 0_2 for indicating CG downlink feedback information to a UE.

4. Conclusion
In this contribution, we discussed remaining issues of configured grant for NR unlicensed spectrum and proposals are as follows.
Proposal #1: Adopt the following TP#1 for TS 38.213
================================ Start of TP#1 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 at least one of CBGs for the PUSCH is ACK; otherwise, a value of HARQ-ACK information is NACK 
For a PUSCH transmission configured by ConfiguredGrantConfig, 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#1 for TS 38.213 ================================
Proposal #2: If SUL (operating in a licensed band) is configured for NR-U cell,
· When the PUSCH transmission carrier is semi-statically configured to a UE:
· If SUL is configured as a PUSCH transmission carrier for the UE, the DFI flag of DCI format 0_1 is 0 bit and the UE may not perform CG-DFI monitoring even if CG-PUSCH is configured for the NUL. 
· If NUL is configured as a PUSCH transmission carrier for the UE and CG-PUSCH is configured for NUL, the DFI flag of DCI format 0_1 is 1 bit and the UE can perform CG-DFI monitoring.
· When the PUSCH transmission carrier is dynamically indicated to a UE:
· If CG-PUSCH is configured for the NUL, the UE interprets CG-DFI corresponds to HARQ process ID for NUL.
Proposal #3: Adopt the following TP#2 for TS 38.212.
================================ Start of TP#2 for TS 38.212 ================================
7.3.1.1.2 Format 0_1
================================ Unchanged Texts Omitted =================================
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback informatin (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI: 
- Identifier for DCI formats – 1 bit 
- The value of this bit field is always set to 0, indicating an UL DCI format 
- Carrier indicator – 0 or 3 bits, as defined in Clause 10.1 of [5, TS38.213]. 
- DFI flag – 0 or 1 bit 
- 1 bit if the UE is configured to monitor DCI format 0_1 with CRC scrambled by CS-RNTI and for operation in a cell with shared spectrum channel access, where the UE is not configured with supplementaryUplink in ServingCellConfig for the cell or configured with supplementaryUplink in ServingCellConfig for the cell and UL carrier is configured for PUSCH transmission. For a DCI format 0_1 with CRC scrambled by CS-RNTI, the bit value of 0 indicates activating type 2 CG transmission and the bit value of 1 indicates CG-DFI. For a DCI format 0_1 with CRC scrambled by C-RNTI/SP-CSI-RNTI/MCS-C-RNTI, the bit is reserved. 
- 0 bit otherwise; 
================================ Unchanged Texts Omitted =================================
================================= End of TP#2 for TS 38.212 ================================
Proposal #4: Consider to use DCI format 0_2 for indicating CG downlink feedback information to a UE.
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