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In RAN1#99 meeting, the RAN1 discussion on Rel-16 NR-U configured grant enhancement had been finished. After the meeting, the initial versions of physical layer specifications for NR-U were distributed. In the initial versions, some agreements are not captured and some descriptions do not accurately reflect the specific content of agreements.
In this contribution, we provide our views on some descriptions on NR-U configured grant enhancement for Rel-16 specifications.
Discussion
The range of HARQ processes included in CG-DFI
In Rel-16 discussion, the following agreement was reached in RAN1 #98 meeting for CG-DFI.
	Agreement:
· For DFI design for configured grants, support at least the following
· DFI including at least TB level HARQ-ACK bitmap for all UL HARQ processes 
· Note: Total number of HARQ processes is as defined in Rel-15
· FFS: CBG level HARQ-ACK feedback, if supported
· RRC configured minimum duration, D, from the ending symbol of the PUSCH to the starting symbol of the DFI carrying HARQ-ACK for that PUSCH
· Note: UE assumes HARQ-ACK is valid only for PUSCH transmissions ending before n-D, where n is the time corresponding to the beginning of the start symbol of the DFI. 
· FFS: the definition of minimum duration for the case of slot aggregation
· UE blind decoding complexity shall not be increased due to DFI size



In the above agreement, the highlight in yellow means CG-DFI includes HARQ-ACK for all UL HARQ process, including both configured grant and dynamic grant. 
However, in the latest version of 38.213, it was captured as “CG-DFI includes HARQ-ACK for a number of HARQ processes provided by nrofHARQ-Processes”, which only takes configured grant into account, as the description about nrofHARQ-Processes within TS 38.331[1] shown as below.
	nrofHARQ-Processes
The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321, clause 5.4.1.



We think the current description in TS 38.213 reduces the range of HARQ process included in CG-DFI. Meanwhile, a typo can be found in the same paragraph, i.e. HARQ-ACK information of CG-DFI should be provided by DCI format 0_1 instead of DCI format 1_0, according to the following agreement of RAN1 #99.
	Agreement:
· DFI is transmitted using PDCCH scrambled with CS-RNTI
· DFI size is similar to UL DCI size 
· Size is aligned with UL grant DCI format 0_1 size
· To distinguish DCI for activation/deactivation CG transmission and DFI, a 1 bit flag (explicit indication) is used, when type 1 and/or type 2 CG PUSCH is configured
· Content of DFI includes
· UL/DL flag
· CIF in the case of cross carrier scheduled is configured
· 1 bit flag
· HARQ Bitmap
· TPC command – 2 bits
· For type 1 configured grant, UE assumes DFI is only present when CG is configured. 
· For type 2 configured grant, UE assumes DFI is only present when CG is configured, and UE is in activated state for configured grant transmissions




Therefore, we propose to fix it in Section 10.5 of TS 38.213.
	The HARQ-ACK information corresponds to transport blocks in PUSCH transmissions for a number ofall UL HARQ processesprovided by nrofHARQ-Processes for a serving cell of a PDCCH reception that provides DCI format 10_01 or, if DCI format 10_01 includes a carrier indicator field, for a serving cell indicated by a value of the carrier indicator field.



1.1 HARQ-ACK feedback timing
In Rel-16 discussion, the following agreement was reached in RAN1 #98 meeting for HARQ-ACK feedback timing.
	Agreement:
· For DFI design for configured grants, support at least the following
· DFI including at least TB level HARQ-ACK bitmap for all UL HARQ processes 
· Note: Total number of HARQ processes is as defined in Rel-15
· FFS: CBG level HARQ-ACK feedback, if supported
· RRC configured minimum duration, D, from the ending symbol of the PUSCH to the starting symbol of the DFI carrying HARQ-ACK for that PUSCH
· Note: UE assumes HARQ-ACK is valid only for PUSCH transmissions ending before n-D, where n is the time corresponding to the beginning of the start symbol of the DFI. 
· FFS: the definition of minimum duration for the case of slot aggregation
· UE blind decoding complexity shall not be increased due to DFI size



In the above agreement, the requirement highlighted in yellow is not captured in the current specification. HARQ-ACK is valid only for the duration between PUSCH transmissions and HARQ-ACK of CG-DFI not less than D. HARQ-ACK may be not valid only after a last symbol of the PUSCH transmission. Therefore, we propose to fix it in section 10.5 of TS 38.213.
	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.



CG-DFI for CSI
It has not been discussed whether to support HARQ-ACK information within CG-DFI for a transport block of a corresponding HARQ process number used to activated PUSCH transmissions configured by semiPersistentOnPUSCH, so it is suggested to remove this part “or for activated PUSCH transmissions configured by semiPersistentOnPUSCH” first. Therefore, we propose to fix it in Section 10.5 of TS 38.213.
	A UE can be configured a number of search space sets to monitor PDCCH for detecting a DCI format 0_1 with CRC scrambled with a CS-RNTI provided by cs-RNTI. The UE determines that the DCI format provides HARQ-ACK information for PUSCH transmissions based on an XYZ field value, as described in [5, TS 38.212], if a PUSCH transmission is configured by ConfiguredGrantConfig or is an activated PUSCH transmission configured by semiPersistentOnPUSCH.
< Unchanged parts are omitted > 
For a PUSCH transmission configured by ConfiguredGrantConfig or for activated PUSCH transmissions configured by semiPersistentOnPUSCH, 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. 



TP1 for TS 38.213
According to section 2.1, 2.2 and 2.3, we introduce the text proposal 1 to be introduced for 38.213 [2] covering the above three issues as bellow:
< Start of text proposal>
[bookmark: _GoBack]10.5	HARQ-ACK information for PUSCH transmissions
A UE can be configured a number of search space sets to monitor PDCCH for detecting a DCI format 0_1 with CRC scrambled with a CS-RNTI provided by cs-RNTI. The UE determines that the DCI format provides HARQ-ACK information for PUSCH transmissions based on an XYZ field value, as described in [5, TS 38.212], if a PUSCH transmission is configured by ConfiguredGrantConfig or is an activated PUSCH transmission configured by semiPersistentOnPUSCH.
The HARQ-ACK information corresponds to transport blocks in PUSCH transmissions for a number ofall UL HARQ processesprovided by nrofHARQ-Processes for a serving cell of a PDCCH reception that provides DCI format 10_01 or, if DCI format 10_01 includes a carrier indicator field, for a serving cell indicated by a value of the carrier indicator field. 
For a PUSCH transmission configured by ConfiguredGrantConfig or for activated PUSCH transmissions configured by semiPersistentOnPUSCH, 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 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.
< End of text proposal>
Early ACK
In Rel-16, the following agreement was reached in RAN1 #99 meeting for early ACK.
	Agreement:
When the UE is configured with repK > 1, repetition of a TB is mapped within a configuration in the case when an UE is configured with multiple active configurations
· The UE repeats the TB in the earliest consecutive transmission occasion candidates within the same configuration instead of consecutive slots
· The UE may drop repetition transmissions that fall into a subsequent configured period.
· The UE terminates the repetitions if an explicit feedback indicating ACK in the DFI is received for the HARQ process.




In the above agreement, the highlight in yellow is not captured in current specification and we propose to add the corresponding descriptions in Section 6.1.2.3.1 of TS 38.214 [3].
TP2 for TS 38.214
< Start of text proposal>
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
< Unchanged parts are omitted > 
For any RV sequence, 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. In addition, for operation with shared spectrum channel access where a UE is performing uplink transmission with configured grants, the UE shall terminate the repetition of the PUSCH transmission if an explicit feedback indicating ACK in HARQ-ACK information is received for the HARQ process. 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. If the UE determines that, for a transmission occasion, the number of symbols available for the PUSCH transmission in a slot is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
< End of text proposal>
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