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Downlink DCI
The downlink DCI fields are listed below I nno particular order 
· The column “’Conf.?” indicates whether the field is present only if a certain feature is configured (“C”) or always. 
· [bookmark: _GoBack]The column “Fallb.?” indicates whether the field is included in the fallback DCI or not (in the excel sheet the fallback format is listed in a separate tab)

	Field
	Bits
	Conf?
	Fallb?
	Description

	Header
	1?
	
	F
	At least to distinguish UL and DL with the same DCI size
FFS if more bits are needed

	Carrier indicator
	0 or 3
	C
	
	

	BWP indicator
	0, 1, 2
	C
	
	

	Frequency-domain PDSCH resources

	
	
	F
	VRBs, indicated using type 0 or type 1 resource allocation including the header bit to indicate resource allocation type in case of dynamic type0/1 selection for non-fallback

Fallback DCI only supports resource allocation type 1

	Time-domain PDSCH resources
	Up to 4
	
	F
	Index into an RRC-configured table providing the set of OFDM symbols used for PDSCH transmission, the start slot, and the PDSCH mapping type

Note: not fully configurable entries for fallback DCI

	VRB-to-PRB mapping
	1
	
	F
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1

	Reserved resource set on/off
	0, 1,2
	C
	
	Indicate whether reserved resources should be excluded form the PDSCH allocation. 1 bit per set, max 2 bits
FFS if partially needed in fallback

	Bundling size indicator
	0, 1
	C
	
	Select from two RRC configured bundling sizes for PDSCH
FFS if partially needed in fallback

	Modulation and coding scheme 
	5
	
	F
	MCS

	New data indicator
	1
	
	F
	

	Redundancy version
	2
	
	F
	

	Modulation and coding scheme, second CW
	5
	C
	
	

	New data indicator, second CW
	1
	C
	
	

	Redundancy version, second CW
	2
	C
	
	

	HARQ process number 
	3 or 4
	
	F
	HARQ process number, 3 or 4 bits (8 or 16 processes)
FFS: if configurable bit size (at least for non-fallback) or fixed

	CBGFI
	0 or 1
	C
	
	CBG flush indication. Consists of 1 bit if CBG retransmission configured. 

	CBGTI
	Up to 8
	C
	
	Indicates the CBG(s) (re)transmitted. Consists of N bits bitmap if CBG is configured.

	TPC command for PUCCH 
	2
	
	F
	Note: Check number of TPC bits with TPC session.

	ARI (ACK/NAK Resource Index)
	2
	
	F
	FFS: size in case of fallback DCI?

	HARQ timing indicator
	3
	
	F
	To indicate the timing (slot number) of the ACK relative to the PDSCH reception (K1)
Note: not fully configurable entries for fallback DCI

	Downlink Assignment Index 
	
	
	
	DAI (counter DAI and total DAI)
Note: Check outcome from HARQ codebook session.

	Antenna port(s)
	Up to [5]?
	
	
	Antenna ports used (scheduled and co-scheduled) and the number of layers
FFS if (partially) needed in fallback

	TCI (Transmission Configuration Indication)
	3
	
	
	3 bits, fixed. Provides beam indication to indicate QCL assumption between DL RS antenna port(s) and DMRS antenna port(s) of DL data channel at least w.r.t. spatial QCL parameter
FFS if (partially) needed in fallback




Uplink DCI

	Field
	Bits
	Conf?
	Fallb?
	Description

	Header
	1?
	
	F
	At least to distinguish UL and DL with the same DCI size
FFS if more bits are needed

	Carrier indicator
	0 or 3
	C
	
	

	UL/SUL indicator
	1
	C
	
	To differentiate between UL and SUL

	BWP indicator
	0, 1, 2
	C
	
	

	Frequency-domain PUSCH resources
	
	
	F
	VRBs, indicated using type 0 or type 1 resource allocation including the header bit to indicate resource allocation type in case of dynamic type0/1 selection for non-fallback

Fallback DCI only supports resource allocation type 1

	Time-domain PUSCH resources
	Up to 4
	
	F
	Index into an RRC-configured table providing the set of OFDM symbols used for PDSCH transmission, the start slot, and the PDSCH mapping type

Note: not fully configurable entries for fallback DCI

	VRB-to-PRB mapping
	1
	
	F?
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1

FFS if present in fallback and how to handle the relation to the FH flag

	FH flag
	1
	
	F
	To control uplink frequency hopping. Some resource allocation filed bits are interpreted differently in case of hopping.

Open issue: are interleaved VRB-to-PRB mapping and frequency hopping independently controlled or can the two fields be merged?

	Modulation and coding scheme 
	5
	
	F
	MCS

	New data indicator
	1
	
	F
	

	Redundancy version
	2
	
	F
	

	HARQ process number 
	3 or 4
	
	F
	HARQ process number, 3 or 4 bits

	DAI
	
	
	
	Uplink DAI
Note: Check outcome from HARQ codebook session.

	CBGTI
	Up to 8
	C
	
	Indicates the CBG(s) (re)transmitted. Consists of N bits bitmap if CBG is configured.

	TPC command for PUSCH 
	2
	
	F
	

	TRI/TPMI
	[4]
	C
	
	TPMI, and Transmission rank indicator (FFS: separate fields or jointly encoded) . 

FFS: TPMI and antenna port fields not simultanosuly present.

FFS if (partially) present in fallback

	SRI
	
	C
	
	The SRI field in UL grant is independently encoded from at least TPMI in the same UL grant.
The bitwidth of SRI field in UL grant is determined by N = ceil(log2(# of SRS resources in the set)).

FFS if (partially) present in fallback

	Antenna ports
	[5?]
	C
	
	Antenna ports (scheduled and uplink DMRS CDM groups for rate matching), FFS on scrambling identity
FFS if (partially) present in fallback

	DMRS-PTRS association
	2
	C
	
	To cover "For UL codebook-based transmission, when one PTRS port is configured, support gNB to indicate to UE in the UL grant which DMRS port is associated with the PTRS port". Not yet decided whether it will be a spearate field or integrated in some other fields.
FFS if (partially) present in fallback

	SRS request
	4
	C
	
	To trigger an SRS transmission in the uplink.
Note: unclear if additional bits are needed in case of SUL operation

	CSI request
	0–6 
	C
	
	CSI measurement request and CSI report trigger for CSI on PUSCH




Note: discussion ongoing whether the field below should be included or not
	UCI on PUSCH information
	2
	C
	
	Indication of beta value for UCI on PUSCH, possibly also other UCI-on-PUSCH-related information 



Resource allocation
· Already agreed (for background information)
· RBG sizes are 2,4,6,8,16The RBG size is determined from the BWP size
· 
· Multiple proposals, reasonably similar in nature, see plots below.
· A possibility “in the middle of the proposals” could be (RBG, BWP range) = (2, -50), (4, 51-100), (8, 101-200), (16, 201-) for config 1

· “Design wishlist”:
· Fill only one column as starting point
· Select values to get bit sizes similar to LTE (for the same bandwidth)
· Select switch points to reasonably well match RAN4 spectrum allocations at different subcarrier spacings
· Alignment between subband sizes in the MIMO session and RBG sizes is beneficial

Starting point for refinement:
	BWP size
	Config 1
	Config 2

	-32
	2
	

	33-100
	4
	

	101-200
	8
	

	201-
	16
	



  

Config 2 - bitmap size
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Config 1 - RBG size
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