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1. Introduction
In this contribution, we discuss following aspects of DCI contents and formats:
· Sizes of DCI formats
· Views on each field of each DCI format

2. Sizes of DCI formats
2.1.	DCI formats 0_0, 1_0, 0_1, 1_1
In TS38.212, DCI formats 0_0 and 1_0 are defined as small payload DCIs with small (or no) configurability, while DCI formats 0_1 and 1_1 are defined as large payload DCIs with large configurability. Looking at DCI formats 0_0 and 1_0, necessary payload for these DCIs for a given search space would typically be similar or even same for many cases. Therefore, the payload of DCI formats 0_0 and 1_0 monitored in the same search space configuration can be aligned by adding some padding bits, so that UE’s blind decoding effort can be reduced. Distinguish between DCI format 0_0 or 1_0 can be realized by the 1-bit header field.
Proposal 1:
· DCI format 0_0 and DCI format 1_0 in the same search space configuration have the same payload size with potential padding bits.
· 1-bit header field informs UE of which DCI format it is.

For DCI format 0_1 and 1_1, a UE is configured with various parameters for DL and UL independently. For example, MIMO mode, CBG-based re-transmissions, rate-matching resource indication, are not always common for DL and UL. Therefore, DCI format 0_1 and DCI format 1_1 would in many cases require quite different payloads. Alignment of DCI payload by having many padding bits for such case would not be sensible and hence, it is better to allow these two DCI formats to have different payloads. On the other hand, different payloads require doubled blind decoding attempts. In order to control the blind decoding number, which DCI format(s) to monitor should be configurable per search space configuration basis. It can be realized by having additional one parameter for each search space configuration, indicating which of the DCI formats to monitor in the search space.
Proposal 2:
· DCI format 0_1 and DCI format 1_1 can have different payload sizes.
· Monitoring of one or multiple of the following are configured per UE-specific search space configuration.
· DCI format 0_0 and DCI format 1_0 (having the same DCI size)
· DCI format 0_1
· DCI format 1_0
· When the DCI format 0_1 and 1_1 in the same search space configuration have the same payload size, they are distinguished by the 1-bit header field.

2.2.	DCI formats 2_0, 2_1, 2_2, 2_3
It was agreed that the payload of DCI formats 2_0 and 2_1 are configurable by RRC signaling. Similar to them, the payload of DCI formats 2_2 and 2_3 should also be configurable. It is up to the NW whether to align the payload size of these DCI formats monitored in the same search space configuration or to configure different payload sizes of them. 
Proposal 3:
· Payload sizes of DCI format 2_2 and DCI format 2_3 are configurable.

2.2.	Impact of BWP switching on DCI format sizes
For NR, switching across multiple BWP configurations is supported. At the RAN1#91 meeting, working assumption is made such that CSS is no longer ‘untouchable’; it is configurable by UE-specific RRC signaling, and is present for all the BWP configurations (even a BWP other than the initial active DL BWP) on the PCell.
Taking into account the above facts, for the case of multiple BWP configurations and BWP switching, it is no longer necessary to keep the size of a DCI format across different BWP configurations. UE can monitor DCI format(s) on search space(s) for a given active BWP, with determining the size(s) of the DCI format(s) according to the configurations of the current active BWP. It was considered that the change of the DCI format size across different BWP configurations could cause robustness problem. However, the robustness problem, if exist, can no longer be resolved by aligning the DCI format size; there is no fixed search space(s) across different BWP configurations.
Allowing different DCI format sizes across different BWP configurations is beneficial also to avoid optimization of designing frequency-domain RA field. A UE may be configured with different RA types, different bandwidths, and/or different RBG sizes, for different BWP configurations. Therefore, it would be difficult to find a reasonable way to align the frequency-domain RA field size across BWP configurations.
For DCI format 0_0 and 1_0, there is no BWP indication field. Therefore, it is reasonable to consider that these DCI formats can schedule PDSCH or PUSCH on the current active BWP. Depending on which BWP is active, the payload size of the DCI format 0_0 and 1_0 could be switched.
For DCI format 1_0 and 1_1, there is a BWP indication field. If the payload size(s) of the DCI format 1_0 and 1_1 are determined based on the current active BWP, the size(s) of the frequency-domain RA field does not match with the RA type, bandwidth, and/or RBG size, of the scheduled BWP configuration. This can be resolved as following:
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is larger than that of the scheduled BWP (e.g., Y bits, where X > Y), (X-Y) bits of the MSB or LSB in the frequency-domain RA field in the scheduling DCI are ignored (or, set to all 0 or all 1).
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is smaller than that of the scheduled BWP (e.g., Y bits, where X < Y), (Y-X) bits of the MSB or LSB in the frequency-domain RA field are considered as all 0 or all 1.
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Fig. 1	Cross-BWP scheduling.

For DCI format 2_0, 2_1, 2_2, 2_3, the configured payload size(s) is/are common for all the BWP configurations in the same serving cell. Therefore, there is no need to take into account the BWP switching for their designs.
Proposal 4:
· For BWP switching across different BWP configurations, payload size(s) of the DCI format 0_0, 1_0, 0_1, 1_1 is/are determined based on the active BWP where the DCI format(s) is/are monitored.
· With the active BWP switch, payload size(s) of the DCI formats is/are changed.
· For DCI format 0_1 and 1_1, for the case of cross-BWP scheduling,
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is larger than that of the scheduled BWP (e.g., Y bits, where X > Y), (X-Y) bits of the MSB or LSB in the frequency-domain RA field in the scheduling DCI are ignored (or, set to all 0 or all 1).
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is smaller than that of the scheduled BWP (e.g., Y bits, where X < Y), (Y-X) bits of the MSB or LSB in the frequency-domain RA field are considered as all 0 or all 1.
· Payload size(s) of the DCI format 2_0, 2_1, 2_2, 2_3, is/are not impacted by the BWP switching.

3. Views on each field of each DCI format
3.1. Proposed updates on the current DCI format tables
Our views on the latest DCI contents tables are embedded as following.
It is note here that it is now not clear to us what “fallback DCI” means; whether it is DCI format 0_0 or 1_0 whose fields are determined only by cell-specific parameters (i.e., not UE-specifically configurable), or it is DCI format 0_0 or 1_0 whose fields can also be based on UE-specific configurations. We add notes below taking this into account.

Proposal 5:
DL 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
[DCM]: 1-bit is enough.

	Carrier indicator
	0 or 3
	C
	
	

	BWP indicator
	0, 1, 2
	C
	
	

	Frequency-domain PDSCH resources

	
	[C]
	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
FFS the bitwidth is further dependent on BWP size
[DCM]: As discussed above, the bitwidth is dependent on the current active BWP size. 

	Time-domain PDSCH resources
	Up to 4
	[C]
	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

[DCM]: 2 bits for indicating K0, start symbol, length, and mapping type.

	VRB-to-PRB mapping
	1
	[C]
	F
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1
[DCM]: Should be present at least for RA type 0 and RA type switching 0/1. 

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	Bundling size indicator
	0, 1
	C
	
	Select from two RRC configured bundling sizes for PDSCH
FFS if partially needed in fallback
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Configurable bitwidth depending on the configured number of HARQ processes.

	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?
[DCM]: Same size.

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	TCI (Transmission Configuration Indication)
	0 or 3
	C
	
	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
[bookmark: _GoBack][DCM]: TCI field is 0 or 3 bits and is not fixed; configurable. Non-configurable fallback DCI does not have this field.



UL 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
[DCM]: 1-bit is enough.

	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
	
	[C]
	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
FFS the bitwidth is further dependent on BWP size
[DCM]: As discussed above, the bitwidth is dependent on the current active BWP size.

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

Note: not fully configurable entries for fallback DCI

[DCM]: 3 bits for indicating K2, start symbol, length, and mapping type.

	VRB-to-PRB mapping
	1
	[C]
	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
[DCM]: Should be present at least for RA type 0 and RA type switching 0/1.

	FH flag
	1
	[C]
	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?
[DCM]: FH is not supported for PDSCH. On the other hand, interleaved VRB-to-PRB mapping is supported for both PDSCH and PUSCH, and is preferable to be common for them. Therefore, the bit field for FH and VRB-to-PRB mapping should be separate. If it is agreed to support FH also for PDSCH, then whether to common or separate FH flag and VRB-to-PRB mapping field should be revisited.

	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
[DCM]: Configurable bitwidth depending on the configured number of HARQ processes.

	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.
[DCM]: Joint coding for TPMI/DMRS/PMI is more efficient.

FFS if (partially) present in fallback
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	SRS request
	4
	C
	
	To trigger an SRS transmission in the uplink.
Note: unclear if additional bits are needed in case of SUL operation
[DCM]: Non-configurable fallback DCI does not have this field.

	CSI request
	0–6 
	C
	
	CSI measurement request and CSI report trigger for CSI on PUSCH
[DCM]: There are a lot of CSI reporting settings and RRC restricts the number of candidates used for DCI. For instance, if RRC sets 32 candidates of reporting settings, the length of CSI request field is 5. The length depends on RRC parameter “ReportTriggerSize”, which is set according to the number of CSI reporting settings used for DCI. You can see in 38.214 – 5.2.1.1 and 5.2.1.5.1.



3.2.	Modifications of DCIs for DL SPS, Configured UL grant, and SP-CSI reporting
In NR, activation/release of DL SPS, Configured grant Type 2 UL transmission, and SP-CSI reporting on PUSCH, are carried out by a DCI. Similar to activation/release for LTE DL/UL SPS, existing DCI formats can be re-used for these purposes, with fixing some fields to specific values. Following are our proposals. 
Proposal 6:
Table 1: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0/1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A

	TPC command for scheduled PUCCH
	N/A
	set to ‘00’

	HARQ process number
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'

	New data indicator
	set to ‘0’
	set to ‘0’



Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0/1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A

	TPC command for scheduled PUCCH
	N/A
	set to ‘00’

	HARQ process number
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'

	New data indicator
	set to ‘0’
	set to ‘0’



Table 3: Special fields for SP-CSI reporting on PUSCH Activation PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'

	Redundancy version
	set to '11'

	New data indicator
	set to ‘1’



Table 4: Special fields for SP-CSI reporting on PUSCH Release PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme 
	set to all '1's

	Resource block assignment 
	set to all '1's

	Redundancy version
	set to '11'

	New data indicator
	set to ‘1’

	CSI request field
	set to all ‘0’s



4. Conclusion
In this contribution, we discussed remaining aspects of DCI formats and contents, and proposed the following:
Proposal 1:
· DCI format 0_0 and DCI format 1_0 in the same search space configuration have the same payload size with potential padding bits.
· 1-bit header field informs UE of which DCI format it is.
Proposal 2:
· DCI format 0_1 and DCI format 1_1 can have different payload sizes.
· Monitoring of one or multiple of the following are configured per UE-specific search space configuration.
· DCI format 0_0 and DCI format 1_0 (having the same DCI size)
· DCI format 0_1
· DCI format 1_0
· When the DCI format 0_1 and 1_1 in the same search space configuration have the same payload size, they are distinguished by the 1-bit header field.
Proposal 3:
· Payload sizes of DCI format 2_2 and DCI format 2_3 are configurable.
Proposal 4:
· For BWP switching across different BWP configurations, payload size(s) of the DCI format 0_0, 1_0, 0_1, 1_1 is/are determined based on the active BWP where the DCI format(s) is/are monitored.
· With the active BWP switch, payload size(s) of the DCI formats is/are changed.
· For DCI format 0_1 and 1_1, for the case of cross-BWP scheduling,
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is larger than that of the scheduled BWP (e.g., Y bits, where X > Y), (X-Y) bits of the MSB or LSB in the frequency-domain RA field in the scheduling DCI are ignored (or, set to all 0 or all 1).
· If the size of the frequency-domain RA field in the DCI format of the current active BWP (e.g., X bits) is smaller than that of the scheduled BWP (e.g., Y bits, where X < Y), (Y-X) bits of the MSB or LSB in the frequency-domain RA field are considered as all 0 or all 1.
· Payload size(s) of the DCI format 2_0, 2_1, 2_2, 2_3, is/are not impacted by the BWP switching.

Proposal 5:
DL 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
[DCM]: 1-bit is enough.

	Carrier indicator
	0 or 3
	C
	
	

	BWP indicator
	0, 1, 2
	C
	
	

	Frequency-domain PDSCH resources

	
	[C]
	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
FFS the bitwidth is further dependent on BWP size
[DCM]: As discussed above, the bitwidth is dependent on the current active BWP size. 

	Time-domain PDSCH resources
	Up to 4
	[C]
	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

[DCM]: 2 bits for indicating K0, start symbol, length, and mapping type.

	VRB-to-PRB mapping
	1
	[C]
	F
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1
[DCM]: Should be present at least for RA type 0 and RA type switching 0/1. 

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	Bundling size indicator
	0, 1
	C
	
	Select from two RRC configured bundling sizes for PDSCH
FFS if partially needed in fallback
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Configurable bitwidth depending on the configured number of HARQ processes.

	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?
[DCM]: Same size.

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Non-configurable fallback DCI does not have this field.



UL 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
[DCM]: 1-bit is enough.

	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
	
	[C]
	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
FFS the bitwidth is further dependent on BWP size
[DCM]: As discussed above, the bitwidth is dependent on the current active BWP size.

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

Note: not fully configurable entries for fallback DCI

[DCM]: 3 bits for indicating K2, start symbol, length, and mapping type.

	VRB-to-PRB mapping
	1
	[C]
	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
[DCM]: Should be present at least for RA type 0 and RA type switching 0/1.

	FH flag
	1
	[C]
	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?
[DCM]: FH is not supported for PDSCH. On the other hand, interleaved VRB-to-PRB mapping is supported for both PDSCH and PUSCH, and is preferable to be common for them. Therefore, the bit field for FH and VRB-to-PRB mapping should be separate. If it is agreed to support FH also for PDSCH, then whether to common or separate FH flag and VRB-to-PRB mapping field should be revisited.

	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
[DCM]: Configurable bitwidth depending on the configured number of HARQ processes.

	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.
[DCM]: Joint coding for TPMI/DMRS/PMI is more efficient.

FFS if (partially) present in fallback
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	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
[DCM]: Non-configurable fallback DCI does not have this field.

	SRS request
	4
	C
	
	To trigger an SRS transmission in the uplink.
Note: unclear if additional bits are needed in case of SUL operation
[DCM]: Non-configurable fallback DCI does not have this field.

	CSI request
	0–6 
	C
	
	CSI measurement request and CSI report trigger for CSI on PUSCH
[DCM]: There are a lot of CSI reporting settings and RRC restricts the number of candidates used for DCI. For instance, if RRC sets 32 candidates of reporting settings, the length of CSI request field is 5. The length depends on RRC parameter “ReportTriggerSize”, which is set according to the number of CSI reporting settings used for DCI. You can see in 38.214 – 5.2.1.1 and 5.2.1.5.1.



Proposal 6:
· [bookmark: _Hlk503598064]Support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type 2, and SP-CSI reporting on PUSCH.

Table 1: Special fields for DL SPS and Configured grant Type 2 UL transmission Activation PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0/1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A

	TPC command for scheduled PUCCH
	N/A
	set to ‘00’

	HARQ process number
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'

	New data indicator
	set to ‘0’
	set to ‘0’



Table 2: Special fields for DL SPS and Configured grant Type 2 UL transmission Release PDCCH Validation
	
	DCI format 0_0/0_1
	DCI format 1_0/1_1

	TPC command for scheduled PUSCH
	set to '00'
	N/A

	TPC command for scheduled PUCCH
	N/A
	set to ‘00’

	HARQ process number
	set to all '0's
	set to all '0's

	Modulation and coding scheme 
	set to all '1's
	set to all '1's

	Resource block assignment 
	set to all '1's
	set to all '1's

	Redundancy version
	set to '00'
	set to '00'

	New data indicator
	set to ‘0’
	set to ‘0’



Table 3: Special fields for SP-CSI reporting on PUSCH Activation PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme
	MSB is set to '0'

	Redundancy version
	set to '11'

	New data indicator
	set to ‘1’



Table 4: Special fields for SP-CSI reporting on PUSCH Release PDCCH Validation
	
	DCI format 0_0/0_1

	TPC command for scheduled PUSCH
	set to '00'

	HARQ process number
	set to all '0's

	Modulation and coding scheme 
	set to all '1's

	Resource block assignment 
	set to all '1's

	Redundancy version
	set to '11'

	New data indicator
	set to ‘1’

	CSI request field
	set to all ‘0’s
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