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1 Introduction
This contribution discusses DCI contents and formats.
2 DCI contents and formats
2.1 DCI contents
List of DL DCI contents agreed in the previous meeting [1] is given as follows:
	Field
	Bits
	Configurable
	Fallback

	Header
	1
	
	F

	Carrier indicator
	0 or 3
	C
	

	BWP indicator
	0, 1, 2
	C
	

	Frequency-domain RA
	-
	[C]
	F

	Time-domain RA
	4
	[C]
	F

	VRB-to-PRB mapping
	1
	[C]
	F

	Reserved resource set on/off
	0, 1, 2
	C
	

	Bundling size indicator
	0, 1
	C
	

	MCS, 1st CW
	5
	
	F

	NDI, 1st CW
	1
	
	F

	Redundancy version, 1st CW
	2
	
	F

	MCS, 2nd CW
	5
	C
	

	NDI, 2nd CW
	1
	C
	

	Redundancy version, 2nd CW
	2
	C
	

	HARQ process number
	3 or 4
	
	F

	CBGFI
	0 or 1
	C
	

	CBGTI
	Up to 8
	C
	

	TPC for PUCCH
	2
	
	F

	ARI
	2
	
	F

	HARQ timing indicator
	0 or 3
	
	F

	DAI
	0 or 4
	
	F

	Antenna port
	4, 5, or 6
	C
	

	TCI
	0 or 3
	C
	


List of UL DCI contents agreed in the previous meeting [1] is given as follows:
	Field
	Bits
	Configurable
	Fallback

	Header
	1
	
	F

	Carrier indicator
	0 or 3
	C
	

	UL/SUL indicator
	1
	C
	

	BWP indicator
	0, 1, 2
	C
	

	Frequency-domain RA
	-
	[C]
	F

	Time-domain RA
	4
	[C]
	F

	VRB-to-PRB mapping
	1
	[C]
	F

	Frequency hopping flag
	1
	[C]
	F

	MCS, 1st CW
	5
	
	F

	NDI, 1st CW
	1
	
	F

	Redundancy version, 1st CW
	2
	
	F

	HARQ process number
	3 or 4
	
	F

	CBGTI
	Up to 8
	C
	

	TPC for PUSCH
	2
	
	F

	TRI/TPMI
	Up to 6
	C
	

	SRI
	2
	C
	

	DAI
	0, 1, 2,or 4
	[C]
	F

	Antenna port
	2, 3, 4, 5, or 6
	C
	

	DMRS-PTRS association
	0 or 2
	C
	


Among fields listed up above, for the field regarded as configurable field as well as fallback field, the default values should be further specified. It is already captured in [2] that RA type 1 is used for frequency-domain RA for fallback mode. For time-domain RA, a table should be defined to support dynamic time-domain RA for fallback mode. The table can be a set of parameters including PDCCH-to-PD(U)SCH timing, start symbol and length, PD(U)SCH mapping type. It may be better to design the table to have less than 16 entries (4 entries seem reasonable) to reduce the bit field size less than 4 bits. For VRB-to-PRB mapping, one of the interleaving unit among 2 or 4 PRBs should be fixed for fallback mode. 
Proposal 1: A table for time-domain RA with less than 16 entries should be further defined for fallback DCI. 
Proposal 2: The interleaving unit size for VRB-to-PRB mapping should be defined for fallback DCI.

2.2 DCI formats

Having different sizes among DCI formats for scheduling on different links (DL or UL) is not equivalent to having different sizes among DCI format for scheduling on the same link. This is because a reconfiguration by higher layers of the DCI format for scheduling on a same link is needed in order to switch the transmission scheme. This can be cumbersome to the network. However, although dynamic selection of the transmission scheme is beneficial, it can require excessive padding, such as for example for DCI format 0 and DCI format 4 in LTE. Moreover, the functionalities (or transmission scheme) of a first DCI format can be a subset of the functionalities of a second DCI format that the UE is configured to monitor and in such case a switching of the transmission scheme can be dynamic using the second DCI format. DCI format 0 and DCI format 4 in LTE are an example.

Proposal 3: DL DCI formats, or UL DCI formats, corresponding to different transmission schemes need not always have same size. FFS whether a DCI format can support multiple transmission schemes pending size determination. 

The UE also needs to monitor UE-group common DCI formats. These DCI formats include not only ones associated with initial access but also include DCI formats the UE monitors after it establishes a higher layer connection with a gNB such as a DCI format 3/3A, a UE-group common DCI format informing at least of a slot structure, a UE-group common DCI for indicating absence of transmission in indicated time-frequency resources, and, in general for forward compatibility, other UE-group common DCI formats that may be introduced for new functionalities. To support the case that at least one UE in the group of UEs having a single configured CORESET, the UE-group common DCI formats can be transmitted in a single CORESET. The single CORESET can be different than the CORESET for the common search space used for transmission of DCI formats associated with initial access. Further, to reduce the number of blind decoding operations, the UE-group common DCI formats can have same size as the UE-specific fallback DCI formats. The overall design can therefore be similar to that for LTE Rel-13 BL/CE UEs.  

Proposal 4: UE-group common DCI formats for connected UEs have same size as fallback UE-specific DCI formats and are transmitted in a single CORESET that can be different than the CORESET used for transmission of DCI formats associated with initial access. 
3 Conclusion

This contribution discusses DCI contents and formats in NR and following proposals are made.
Proposal 1: A table for time-domain RA should be defined for fallback DCI.

Proposal 2: The interleaving unit size for VRB-to-PRB mapping should be defined for fallback DCI.

Proposal 3: DL DCI formats, or UL DCI formats, corresponding to different transmission schemes need not always have same size. FFS whether a DCI format can support multiple transmission schemes pending size determination. 

Proposal 4: UE-group common DCI formats for connected UEs have same size as fallback UE-specific DCI formats and are transmitted in a single CORESET that can be different than the CORESET used for transmission of DCI formats associated with initial access. 
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