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1. Introduction
DCI contents and formats for UE-specific data scheduling are now almost fixed. In this contribution, we discuss some remaining aspects, particularly:
· DCI contents and formats for initial access/random access/paging
· UL grant in random access response
· DCI contents for activation/deactivation of DL SPS/UL CG Type 2
· DCI contents for activation/deactivation of SP-CSI on PUSCH

2. DCI contents and formats for initial access/random access/paging
For fallback DCI for UE-specific data scheduling, Table 1 describes the DCI contents the total payload of DCI format 0_0 and DCI format 1_0.
Table 1		DCI contents and total payload.
	Field
	DCI format 0_0
	DCI format 1_0

	Identifier of DCI formats
	[1] bit

	Frequency-domain resource assignment
	9-16 bits

	Time-domain resource assignment
	[4] bits

	VRB-to-PRB mapping
	-
	1 bit

	Frequency-hopping flag
	1 bit
	-

	Modulation and coding scheme
	5 bits

	New data indicator
	1 bit

	Redundancy version 
	2 bits

	HARQ process number
	4 bits

	Downlink assignment index
	-
	2 bits

	TPC command
	2 bits

	PUCCH resource indicator
	-
	[2] bits

	PDSCH-to-PUCCH timing indicator
	-
	[3] bits

	UL/SUL indicator
	0 – 1 bit
	-

	Padding bits
	Up to configuration

	CRC
	24 bits

	Total
	56 ~ 61 bits



For a DL DCI scheduling RMSI/OSI/Paging/Msg.2, HARQ/PUCCH related fields are not necessary. The amount of redundant bits is at least around 16 bits.
For a UL DCI scheduling Msg.3 retransmission, HARQ/SUL related fields are not necessary. The amount of redundant bits is at least around 8 bits.
There are three options on how to handle the redundant fields:
· Option 1: Those fields are ignored.
· Option 2: Those fields are fixed to a certain value(s) and can be used as virtual CRC bits.
· Option 3: Those fields are removed.
Option 2 and option 3 may offer a similar performance gain compared to option 1. Between option 2 and option 3, option 2 can simplify the UE implementation and does not require defining a new DCI format having specific DCI payload. Hence, our preference is option 2.
Proposal 1:
· DCI format 0_0 and DCI format 1_0 are re-used for scheduling RMSI/OSI/Paging/Msg.2/Msg.3 re-tx.
· For DCI format 0_0, HARQ/SUL related fields are fixed to be known values.
· For DCI format 1_0, HARQ/PUCCH related fields are fixed to be known values.

3. UL grant in random access response
According to TS 38.321 section 6.2.3, RAN2 considers the number of bits in random access response is 20 same as in LTE. RAN1 should confirm whether the payload is sufficient or not, and how the payload is used to schedule Msg.3. 
We need to confirm whether 20 bits is sufficient for UL grant in RAR. Assuming 20 bits is kept, following is a set of possible contents of the UL grant in RAR.
	Field
	No. of bits
	Comment

	Hopping flag
	1
	Same as in LTE.

	Frequency-domain resource assignment
	10
	Same as in LTE.

	Time-domain resource assignment
	3
	Different from LTE (in LTE, UL delay is 1 bit).

	MCS/TBS
	4
	Same as in LTE.

	TPC command 
	2
	Smaller than LTE.

	CSI request field
	0
	Not available

	Total number of bits
	20
	Fit with the current RAN2 assumption.



However, 20 bits is not sufficient, taking into account following.
· There is no CSI request field.
· Better to check with MIMO whether this is acceptable.
· There is no SUL indicator field.
· Better to check with SUL whether this is acceptable.
· There is 3 bits time-domain RA field, but this is insufficient.
· With the 3 bits, only 8 entries are available.
· This is not enough to cover all the use-cases, frequency ranges, and deployment scenarios.
· Note that Msg.4 HARQ-ACK would have 4-bit in RMSI and 2-bit in DCI.

Since UL grant in RAR needs to be octet-aligned, next possible payload would be 28 bits. In this case, the possible contents in the UL grant in RAR can be like following:
	Field
	No. of bits
	Comment

	Hopping flag
	1
	Same as in LTE.

	Frequency-domain resource assignment
	10
	Same as in LTE.

	Time-domain resource assignment
	4
	Different from LTE (in LTE, UL delay is 1 bit).

	MCS/TBS
	4
	Same as in LTE.

	TPC command 
	3
	Same as in LTE.

	CSI request field
	2
	Smaller than LTE.

	SUL indicator
	1
	New field

	Reserved bits
	3
	

	Total number of bits
	28
	Need additional one more octet



Proposal 2:
· Consider to define UL grant in RAR as 28 bits.
· If confirmed, RAN1 should send an LS to RAN2 asking change of the corresponding MAC CE.
· 1-bit hopping flag
· 10-bit frequency-domain resource allocation
· 4-bit time-domain resource allocation
· 4-bit truncated MCS
· 3-bit TPC command for PUSCH
· 2-bit CSI request field
· 1-bit SUL indicator
· Remaining bits are reserved.

4. DCI contents for activation/deactivation of DL SPS/UL CG Type 2
[bookmark: OLE_LINK1]Detailed DCI contents design to distinguish activation and deactivation signalling for configured grant Type 2 transmission and DL SPS need to be defined. We propose to re-use DCI format 0_0, 0_1, 1_0, 1_1 with following Table 2 and 3 for activating/releasing DL SPS and Configured Grant Type 2 UL transmission.  
Table 2: 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
	DCI format 1_1

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

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

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: 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
	DCI format 1_1

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

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

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

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

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



Proposal 3: 
· [bookmark: OLE_LINK2][bookmark: OLE_LINK4]At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
Table 2: 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
	DCI format 1_1

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

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

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: 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
	DCI format 1_1

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

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

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

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

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



5. DCI contents for activation/deactivation of SP-CSI on PUSCH
Remaining issues for the SP-CSI reporting on PUSCH are the acknowledgement for the activation/deactivation signaling for the SP-CSI reporting on PUSCH and the detailed DCI contents for such activation/deactivation signaling.
In Rel.8 LTE UL SPS, acknowledgement for the UL SPS activation is not transmitted; if the activation signalling is missed, the UE will not transmit the UL SPS PUSCH and hence, eNB can notice it by decoding the PUSCH. In Rel.14 LTE UL SPS, skipping is supported. Then, acknowledgement is transmitted by the MAC CE of the PUSCH, since eNB cannot identify the reason of no PUSCH reception; whether the UE correctly received activation signalling but skips PUSCH transmission, or the UE missed it. For SP-CSI on PUSCH, it is beneficial to allow the UE to skip SP-CSI on PUSCH for some cases. However, it is not essential in Rel.15, hence the acknowledgement can be based on gNB’s blind detection of the existence of the SP-CSI reporting transmission. Otherwise, RAN2 needs to define the new confirmation MAC CE for SP-CSI reporting activation signalling. 
Regarding the detailed DCI contents to activate/deactivate SP-CSI reporting on PUSCH, firstly we should discuss which DCI format(s) can be used to activate/deactivate the SP-CSI reporting on PUSCH. It is obvious that the DCI formats used for scheduling UL transmission should be the baseline for such signaling, that is DCI format 0_0 and DCI format 0_1. At the RAN1 #91 meeting, it was agreed that “A set of SP-CSI report settings for PUSCH are RRC configured and CSI request field in DCI scrambled with SP-CSI C-RNTI activates one of the SP-CSI reports” [4] while current fallback DCI format 0_0 does not contain the field of CSI request field [5]. To reduce the specification efforts, for activation/deactivation signaling, if one SP-CSI report setting for PUSCH is RRC configured, then both DCI format 0_0 and DCI format 0_1 can be used to activate/deactivate the SP-CSI report on PUSCH; if more than one SP-CSI report settings for PUSCH are RRC configured, then only DCI format 0_1 is used as the activation/deactivation signaling. In addition, it should be noted that for SP-CSI report on PUSCH, unlike A-CSI report on PUSCH, there is no need to set the state of ‘no CSI report is triggered’ in the CSI request field.
Proposal 4:
· If one SP-CSI report setting for PUSCH is RRC configured, then both DCI format 0_0 and DCI format 0_1 can be used to activate/deactivate the SP-CSI report on PUSCH; Otherwise, only DCI format 0_1 is used as the activation/deactivation signaling. 
Following table 4 and 5 give the example. The activation/deactivation signaling for Configured grant transmission and SP-CSI reporting on PUSCH can be differentiate by different RNTI.  
Table 4: 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 '00'



Table 5: 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 '00'



Proposal 5: 
· Take above Table 4 and Table 5 as the activation/deactivation signaling for SP-CSI report on PUSCH.
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission are differentiated by different RNTI. 

6. Conclusion
In this contribution, we discuss remaining issues on DCI contents and formats and reached following proposals.
Proposal 1:
· DCI format 0_0 and DCI format 1_0 are re-used for scheduling RMSI/OSI/Paging/Msg.2/Msg.3 re-tx.
· For DCI format 0_0, HARQ/SUL related fields are fixed to be known values.
· For DCI format 1_0, HARQ/PUCCH related fields are fixed to be known values.

Proposal 2:
· Consider to define UL grant in RAR as 28 bits.
· If confirmed, RAN1 should send an LS to RAN2 asking change of the corresponding MAC CE.
· 1-bit hopping flag
· 10-bit frequency-domain resource allocation
· 4-bit time-domain resource allocation
· 4-bit truncated MCS
· 3-bit TPC command for PUSCH
· 2-bit CSI request field
· 1-bit SUL indicator
· Remaining bits are reserved.

Proposal 3: 
· At least support following special fields for activation/release validation PDCCH for DL SPS, Configured Grant Type.
Table 2: 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
	DCI format 1_1

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

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

	Modulation and coding scheme
	MSB is set to '0'
	MSB is set to '0'
	For the enabled transport block:
MSB is set to '0'

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block:
set to '00'



Table 3: 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
	DCI format 1_1

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

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

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

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

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



Proposal 4:
· If one SP-CSI report setting for PUSCH is RRC configured, then both DCI format 0_0 and DCI format 0_1 can be used to activate/deactivate the SP-CSI report on PUSCH; Otherwise, only DCI format 0_1 is used as the activation/deactivation signaling. 
Following table 4 and 5 give the example. The activation/deactivation signaling for Configured grant transmission and SP-CSI reporting on PUSCH can be differentiate by different RNTI.  
Table 4: 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 '00'



Table 5: 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 '00'



Proposal 5: 
· Take above Table 4 and Table 5 as the activation/deactivation signaling for SP-CSI report on PUSCH.
· The activation/deactivation signalling for SP-CSI report on PUSCH and configured grant transmission are differentiated by different RNTI. 
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