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Introduction
DCI design for dynamic scheduling and UL/SL SPS was discussed in RAN1 #87 and #86bis meetings with the following agreements:
	Agreements:
· If the DCI for SL SPS or dynamic scheduling is transmitted in subframe n and the offset value (in two-bit field) is set to m, the time location of initial transmission is the first subframe included in the resource pool that occurs at or after subframe n+4+m.
· Offset value is one of {0, 1, 2, 3}.
· Applicable to both SL SPS and dynamic scheduling.
· Subframe n can be any of DL subframes or special subframes in TDD Uu carrier.


And
	Agreements:
· An SL SPS RNTI different from SL dynamic scheduling RNTI is defined.
· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).
· Working assumption: 
· SL SPS configuration index : 3 bits
· Activation/release indication : 1 bit
· If the number of information bits in SL SPS DCI format mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to SL SPS DCI format until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.
· FFS whether the size of SL SPS DCI format can be larger than the size of DCI format 0 on the same search space.
Agreements:
· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index.
· Working assumption: Cyclic shift DM RS (3bits) 
· TPC command (2 bits) can be considered as an alternative if this working assumption is not confirmed.
· Each UL SPS DCI contains a single SPS configuration index.


In this contribution, we discuss some remaining issues for DCI design.
DCI design
Due to the existence of up to 8 SPS configurations agreed by RAN2, 3 bits of SL SPS configuration index field should be included in the dynamic scheduling DCI format 5A. The active/release mechanism for SL transmission should be flexible to support traffic change, so both implicit and explicit release should be supported, and 1 bit activation/release should also be included in DCI 5A.
Similarly the UL SPS configuration index field should be indicated in DCI format 0. Considering that all fields in DCI format 0 except for TPC and cyclic shift DM RS are used in V2X UL SPS scheduling, the 3-bit CS DMRS field should be reused to indicate V2X UL SPS configuration index.
Therefore, we propose to confirm the following working assumptions.
Proposal 1: Confirm the working assumption：
· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A): 
· SL SPS configuration index: 3 bits 
· Activation/release indication: 1 bit
· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index: Cyclic shift DM RS (3bits).
The maximum payload size of DCI format 5A used for V2X SL SPS scheduling is calculated in Table 1 with all different system bandwidths. In this table the sizes of lowest index of sub-channel field and frequency resource location field are assumed variable depending on system bandwidth.
As a comparison, the payload size of current DCI format 0 under corresponding system bandwidths is calculated in Table 2. 
Table 1 Size of SL SPS scheduling DCI format 5A
	Bandwidth
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	CIF
	0 or 3

	Lowest index of sub-channel
	0
	2
	3
	4
	4
	5

	Frequency resource location
	0
	3
	4
	6
	7
	8

	Time gap between initial tx and retx
	4

	SPS configuration index
	3

	SPS activation/release
	1

	Maximum size
	11
	16
	18
	21
	22
	24



Table 2 Size of DCI format 0
	Bandwidth
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	CIF
	0 or 3

	Format 0/1A flag
	1

	Hopping flag
	1

	MCS
	5

	NDI
	1

	TPC
	2

	CS DMRS
	3

	CQI request
	1

	SRS request
	0 or 1

	RA type
	0 or 1

	RB assignment
	5
	7
	9
	11
	12
	13

	Minimum size
	19
	21
	23
	25
	26
	27



Before any padding bit introduced, for DCI format 0 and SL SPS DCI format 5A that scheduling resources on the same bandwidth, the maximum size of DCI format 5A is always smaller than the minimum size of DCI format 0 mapped onto the same search space.
Observation 1: The payload size of SL SPS DCI is always not larger than the size of DCI format 0 mapped onto the same search space under same scheduling bandwidth.
When cross-carrier scheduling is introduced, payload size of DCI format 5A scheduling resources on large bandwidth may exceed size of DCI format 0 based on current mechanism. Consider that different scheduling bandwidth might be introduced and to decide when the size of DCI format 5A is not larger than DCI format 0 is complicated, and when size of DCI format 5A is larger, padding of DCI format 0 is not recommended, we propose to control the length of DCI format 5A by scheduling a limited set of sub-channel related parameters, such as restricting available number or size of scheduled sub-channels. With this solution the size of DCI format 5A is always not larger than DCI format 0.
Proposal 2: For DCI format 5A in cross-carrier case, restrict the value range of sub-channel related parameters such as scheduled number of sub-channels or sub-channel size to keep size of DCI format 5A not larger than DCI format 0.
Conclusions
Proposal 1: Confirm the working assumption：
· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A): 
· SL SPS configuration index: 3 bits 
· Activation/release indication: 1 bit
· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index: Cyclic shift DM RS (3bits).
Observation 1: The payload size of SL SPS DCI is always not larger than the size of DCI format 0 mapped onto the same search space under same scheduling bandwidth.
Proposal 2: For DCI format 5A in cross-carrier case, restrict the value range of sub-channel related parameters such as scheduled number of sub-channels or sub-channel size to keep size of DCI format 5A not larger than DCI format 0.
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