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1 Introduction
This contribution discusses remaining issue related to the enhancements on configured grant for NR-U:
· Remaining issues on DFI for CBG-based 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. Therefore, in RAN1#101-e meeting, it was discussed how to generate DFI value for CBG-based PUSCH and following changes were made in TS38.213.
	*** Unchanged text is omitted ***
For a PUSCH transmission configured by ConfiguredGrantConfig, 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 of any repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFIDelay-r16.
For an initial transmission by a UE of a transport block in a PUSCH configured by ConfiguredGrantConfig, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
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 by a number of symbols provided by cg-minDFIDelay-r16 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 text is omitted ***


However, it is only applicable for a TB in a PUSCH transmitted on the configured grant resource. It is still not clear how to generate HARQ-ACK value for a TB if the TB is transmitted in a PUSCH scheduled by DCI. According to discussions in RAN1#101-e meeting, at least following three options can be considered.
· Option 1: a value of HARQ-ACK information for a TB is ACK if all of CBGs for the PUSCH are ACK
· Option 2: a value of HARQ-ACK information for a TB is ACK if at least one of CBGs for the PUSCH is ACK
· Option 3: DFI value for a TB indicates increase or reset of contention window size 
Because the purpose of indicating HARQ-ACK for the scheduled PUSCH in DFI is only for contention window size adaptation, the DFI vaule for CBG-based PUSCH in the DFI should be aligned with the criteria for contention window size (e.g., CWS is reset if at least 10% of CBGs for the TB is ACKed). Alternatively, DFI value for a TB indicates increase or reset of contention window size as Option 3.
Proposal 1: Adopt one of following options for generating DFI value for CBG-based PUSCH scheduled by DCI,
· Option 1: DFI value for a TB is ACK if all of CBGs for the PUSCH are ACK
· Option 2: DFI value for a TB is ACK if at least one of CBGs for the PUSCH is ACK
· Option 3: DFI value for a TB indicates increase or reset of contention window size 

================================= Start of TP for TS 38.213 =================================
10.5 HARQ-ACK information for PUSCH transmissions
====================== Unchanged Texts Omitted =====================
For an initial transmission by a UE of a transport block in a PUSCH configured by ConfiguredGrantConfig, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
(Option 1) For a PUSCH transmission scheduled by a DCI format, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
(Option 2) For a PUSCH transmission scheduled by a DCI format, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that at least one of CBG for the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
(Option 3) For a PUSCH transmission scheduled by a DCI format, if the UE receives a CG-DFI that provides information for the transport block, the UE sets CWp = CWmin,p for every priority class if the information value is 1; otherwise, the UE increases CWp for every priority class to the next higher allowed value.
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 by a number of symbols provided by cg-minDFIDelay-r16 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 Multiple transmission opportunities for CG PUSCH
RAN1 agreed to support mulitple transmission opportunites for both Type-1 and Type-2 CG PUSCH by the configuration of number of consecutive slots as well as a number of consecutvie PUSCHs within a slot, and the first PUSCH location is indicated by SLIV. For type-1 CG PUSCH, SLIV is semi-statically configured by timeDomainAllocation. For type-2 CG PUSCH, SLIV is indicated by TDRA table in activation DCI. However, the description in TS 38.214 can be interpreted that it is only allowed for type-1 CG PUSCH. Therefore, the description should be clarified accordingly. 
	Agreement in RAN1 97:
For configured grant time domain resource allocation, the mechanisms in Rel-15 (both Type 1 and Type 2) are extended so that the number of allocated slots following the time instance corresponding to the indicated offset can be configured 
· FFS: How to indicate multiple PUSCHs within a slot.
· 
Agreement in RAN1 99:
· The time domain resource assignment in configured grant repeats over the multiple slots within the CG-allocated slots. The same symbol allocation and mapping type is used for the first PUSCH in every slot of the allocated CG-slots.
· The SLIV indicates the information about the first PUSCH in a slot
· A parameter N indicates how many consecutive PUSCHs are allocated within a slot
· Note: If the parameter has already been introduced in another WI, it can be reused



Proposal 2: Adopt the following TP for TS 38.214 to support multiple transmission opportunities for type-2 CG PUSCH transmission. 
================================= Start of TP for TS 38.214 =================================
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====================== Unchanged Texts Omitted =====================
A set of allowed periodicities P are defined in [12, TS 38.331]. The higher layer parameter cg-nrofSlots-r16, provides the number of consecutive slots allocated within a configured grant period. The higher layer parameter cg-nrofPUSCH-InSlot-r16 provides the number of consecutive PUSCH allocations within a slot, where the first PUSCH allocation follows the higher layer parameter timeDomainAllocation for Type 1 PUSCH transmission or Time domain resource assignment field in the activation DCI for Type 2 PUSCH transmission, and the remaining PUSCH allocations have the same length and PUSCH mapping type, and are appended following the previous allocations without any gaps. The same combination of start symbol and length and PUSCH mapping type repeats over the consecutively allocated slots.
====================== Unchanged Texts Omitted =====================
================================= End of TP for TS 38.214 =================================
4 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Adopt one of following options for generating DFI value for CBG-based PUSCH scheduled by DCI,
· Option 1: DFI value for a TB is ACK if all of CBGs for the PUSCH are ACK
· Option 2: DFI value for a TB is ACK if at least one of CBGs for the PUSCH is ACK
· Option 3: DFI value for a TB indicates increase or reset of contention window size 
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================================= Start of TP for TS 38.213 =================================
10.5 HARQ-ACK information for PUSCH transmissions
====================== Unchanged Texts Omitted =====================
For an initial transmission by a UE of a transport block in a PUSCH configured by ConfiguredGrantConfig, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
(Option 1) For a PUSCH transmission scheduled by a DCI format, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
(Option 2) For a PUSCH transmission scheduled by a DCI format, if the UE receives a CG-DFI that provides HARQ-ACK information for the transport block, the UE assumes that at least one of CBG for the transport block was correctly decoded if the HARQ-ACK information value is ACK; otherwise, the UE assumes that the transport block was not correctly decoded.
(Option 3) For a PUSCH transmission scheduled by a DCI format, if the UE receives a CG-DFI that provides information for the transport block, the UE sets CWp = CWmin,p for every priority class if the information value is 1; otherwise, the UE increases CWp for every priority class to the next higher allowed value.
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 by a number of symbols provided by cg-minDFIDelay-r16 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 38.214 to support multiple transmission opportunities for type-2 CG PUSCH transmission. 
================================= Start of TP for TS 38.214 =================================
6.1.2.3	Resource allocation for uplink transmission with configured grant
====================== Unchanged Texts Omitted =====================
A set of allowed periodicities P are defined in [12, TS 38.331]. The higher layer parameter cg-nrofSlots-r16, provides the number of consecutive slots allocated within a configured grant period. The higher layer parameter cg-nrofPUSCH-InSlot-r16 provides the number of consecutive PUSCH allocations within a slot, where the first PUSCH allocation follows the higher layer parameter timeDomainAllocation for Type 1 PUSCH transmission or Time domain resource assignment field in the activation DCI for Type 2 PUSCH transmission, and the remaining PUSCH allocations have the same length and PUSCH mapping type, and are appended following the previous allocations without any gaps. The same combination of start symbol and length and PUSCH mapping type repeats over the consecutively allocated slots.
====================== Unchanged Texts Omitted =====================
================================= End of TP for TS 38.214 =================================

