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1	Introduction
This document is for the purposes of NR-U maintenance under the configured grant enhancement agenda item.
[bookmark: _Ref178064866]2	Discussion
2.1	DFI field specification in DCI format 1_0
The following agreement describes the structure of fields in DCI format 0_1 to enable CG downlink feedback information (CG-DFI).
Agreement (RAN1#99):
· 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

The CG-DFI structure in described in Subclause 7.3.1.1.2 in TS 38.212 as shown below.
	[bookmark: _Toc19798776][bookmark: _Toc26467247]TS 38.212
7.3.1.1.2	Format 0_1
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 Subclause 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. 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; 
If DCI format 0_1 is used for indicating CG-DFI, all the remaining fileds are set as follows:  
· HARQ-ACK bitmap – [16] bits , where the order of the bitmap to HARQ process index mapping is such that HARQ process indices are mapped in ascending order from MSB to LSB of the bitmap. For each bit of the bitmap, value 1 indicates ACK, and value 0 indicates NACK. 
· TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]
· All the remaining bits in format 0_1 are set to zero.
If DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell or activating type 2 CG transmission, all the remaining fileds are set as follows:
....



One issue with the above description is that the condition on the flag for CRC scrambled by C-RNTI/SP-CSI-RNTI/MCS-C-RNTI is not related to the shared spectrum as it is stated. Only CS-RNTI is conditioned on the shared spectrum.  This implies that for operation on licensed band, one bit should be reserved for DFI flag. Another issue is that the text reads as when DCI format 0_1 is used for activating type 2 CG transmission, the DFI flag is present with value 0, while DCI format 0_1 can be used for activating type 2 configured grant even when DFI flag is not configured.
These issues are addressed by the following proposal.
[bookmark: _Toc30602876]Proposal 1:
· Adopt the following TP for subclause 7.3.1.1.2 in TS 38.212:

	TS 38.212
7.3.1.1.2	Format 0_1
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 Subclause 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. 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 and for operation in a cell with shared spectrum channel access, the bit is reserved.
-	0 bit otherwise; 
If DCI format 0_1 is used for indicating CG-DFI, all the remaining fileds are set as follows:  
· HARQ-ACK bitmap – [16] bits , where the order of the bitmap to HARQ process index mapping is such that HARQ process indices are mapped in ascending order from MSB to LSB of the bitmap. For each bit of the bitmap, value 1 indicates ACK, and value 0 indicates NACK. 
· TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]
· All the remaining bits in format 0_1 are set to zero.
Otherwise, if DCI format 0_1 is not used for indicating CG-DFI If DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell or activating type 2 CG transmission, all the remaining fileds are set as follows:

*** Unchanged text is omitted ***



2.1	TBD values for RRC parameters
In the following, we discuss our view on the open issues with respect to two RRC parameters in the TS38.331 Running CR:  

    cg-minDFI-Delay-r16                    INTEGER (1.. ffsValue)  OPTIONAL,   -- Need R Upper limit 7 FFS
    
    betaOffsetCG-UCI-r16                   INTEGER (1..ffsValue)  OPTIONAL,   -- Need R

· betaOffsetCG-UCI-r16 

From our perspective, the beta offset for CG-UCI can be considered the same as HARQ-ACK beta offset. When UE multiplexes CG-UCI and HARQ-ACK on PUSCH, CG-UCI and HARQ-ACK are jointly encoded. Correct detection of CG-UCI transmission is crucial for PUSCH reception and hence should be at least as reliable as HARQ-ACK transmission. 
· cg-minDFIDelay-r16
Given the description of this parameter, the upper limit of 7-8 or 10 symbols could be a reasonable choice where the UE could expect the DFI in almost less than a slot duration.   
	ConfiguredGrantConfig field descriptions

	cg-minDFIDelay
Indicates the minimum duration (in unit of symbols) from the ending symbol of the CG-PUSCH to the starting symbol of the DFI carrying HARQ-ACK for that PUSCH. UE assumes HARQ-ACK is valid only for PUSCH transmissions ending before n-cg-DFIDelay-r16, where n is the time corresponding to the beginning of the start symbol of the DFI (see TS 38.213 [13], clause 10.3)..



Proposal 2:
· betaOffsetCG-UCI-r16 is configured similarly to beta offset for HARQ-ACK.
Proposal 3:
· Upper limit for cg-minDFIDelay-r16 can be in order of 8 to 10 symbols.

Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1:
Adopt the following TP for subclause 7.3.1.1.2 in TS 38.212:
	TS 38.212
7.3.1.1.2	Format 0_1
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 Subclause 10.1 of [5, TS38.213].
-	DFI flag – 0 or 1 bit
[bookmark: _GoBack]-	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. 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 and for operation in a cell with shared spectrum channel access, the bit is reserved.
-	0 bit otherwise; 
If DCI format 0_1 is used for indicating CG-DFI, all the remaining fileds are set as follows:  
· HARQ-ACK bitmap – [16] bits , where the order of the bitmap to HARQ process index mapping is such that HARQ process indices are mapped in ascending order from MSB to LSB of the bitmap. For each bit of the bitmap, value 1 indicates ACK, and value 0 indicates NACK. 
· TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]
· All the remaining bits in format 0_1 are set to zero.
Otherwise, if DCI format 0_1 is not used for indicating CG-DFI If DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell or activating type 2 CG transmission, all the remaining fileds are set as follows:

*** Unchanged text is omitted ***



[bookmark: _In-sequence_SDU_delivery]Proposal 2:
· betaOffsetCG-UCI-r16 is configured similarly to beta offset for HARQ-ACK.
Proposal 3:
· Upper limit for cg-minDFIDelay-r16 can be in order of 8 to 10 symbols.
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