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Introduction
In 36.212 CR for V2X, the DCI format 5A is introduced to support for V2X dynamic scheduling, and includes the following information fields [1]:
	- Carrier indicator –3 bits. This field is present according to the definitions in [2].

- Lowest index of the subchannel allocation -  bits as defined in section 14.1.1.4C of [2].
- SCI format 1 fields according to 5.4.3.1.2:
- Frequency resource location
- Time gap between initial transmission and retransmission
If the number of information bits in format 5A mapped onto a given search space is less than the payload size of format 0 mapped onto the same search space, zeros shall be appended to format 5A until the payload size equals that of format 0 including any padding bits appended to format 0.



In RAN1 #86 meeting [2], the following agreements were achieved for multiple SPS scheduling in mode 1:
	Agreement:
· The DCI length is the same as DCI format 0 configured for UL of the UE. 
· An RNTI different from C-RNTI/SPS-RNTI is used.
· Time location of the initial transmission is the first subframe included in the resource pool on the V2V carrier that occurs after 4 ms from the DCI transmission subframe.
· Multiple SPS configurations can be active at the same time.
· An indicator(s) in DCI format 0 (e.g. SPS index or an indicator mapped to SPS index) is used to differentiate SPS configurations.
· FFS whether existing field(s) (e.g. TPC for PUSCH) is reused or a new field is added
· FFS whether each SPS configuration is always activated/released by a separate DCI or whether multiple SPS configurations can be activated or released by a single DCI.



In this contribution, we will further discuss about the details of DCI format used for multiple SPS scheduling and SPS configuration activation/release methods.
Discussion
In multiple SPS scheduling, the padding bits in DCI format 5A can be utilized for SPS configuration indicator. Due to the different number of subchannels with different system bandwidth, the bit length of DCI format 5A without padding bits may be varied. Based on different number of sub-channels with the related bandwidth, the lowest index of the subchannel allocation has the length range from 0 to 5 bits, while the frequency resource location has the length range from 0 to 8 bits. By adopting the maximum number of sub-channel for each bandwidth, the different DCI format total length can be calculated with its relative bandwidth. Please refer to Table 1 for more details.
Table 1: DCI format for all bandwidth
	Bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CIF (bits)
	3

	Lowest index of the
subchannel allocation (bits)
	0
	2
	3
	4
	4
	5

	Time gap (bits)
	4

	Frequency resource
Location (bits)
	0
	3
	4
	6
	7
	8

	DCI format 5A length (bits)
	7
	12
	14
	17
	18
	20

	DCI format 0 length (bits)
	19
	21
	21
	26
	27
	28


1.1 Multiple SPS activation/release
Considering that only two fields are left in DCI format 5A when system bandwidth is 1.4MHz, they are “CIF” and “Time gap between initial transmission and retransmission” information fields, and any code point of the two information fields may be used in V2X grant. Furthermore, the DCI format 5A still has extra space which has been appended with zeros. Therefore, we propose to deploy 1 bit to indicate SPS resource activation or release (i.e. 1 for activation; 0 for release). This method can give an explicit way to indicate multiple SPS resources activation/release process.
Proposal 1: Each SPS resource could be activated / released by a separate DCI including 1 bit of flag.

There is also another implicit method to release SPS resources. While the UL SPS resource be activated, a counter has been set. The SPS resource will be automatically released once the counter expires.
Proposal 2: The SPS resource is automatically released when the counter is expired.
1.2  SPS configuration indicator in DCI
In company’s contribution, the field of Frequency resource location is constant 8 bits which can be used for DMRS randomization [3]. Therefore, for multiple SPS configuration, RAN 2 prefers to configure 4 or 8 SPS configurations, if DCI format 5A has sufficient bits to include SPS indicator index. Based on the observation above in Table 1, the DCI format 5A can include an extra field of m bits as the SPS indicator to differentiate multiple SPS configurations. m = 2 bits when bandwidth is 5 MHz; or m = 3 bits when bandwidth is 1.4 MHz, 3 MHz, 10 MHz, 15 MHz, 20 MHz.
Proposal 3: The DCI format 5A may include 2 or 3 bits as SPS configuration index to differentiate multiple SPS configurations based on different bandwidths.

Based on the proposal and information above, the new DCI format with the included information can be proposed as the following Table 2, where k is the number of sub-channels configured on the resource pool as a sub-carrier.
Table 2: Proposed DCI format for multiple SPS 
	Information fields
	Bits

	CIF
	3

	Lowest index of the
sub-channel allocation
	


	Modified Frequency resource location
	8

	Time gap between initial
Transmission and retransmission
	4

	SPS configuration index
	2 or 3

	SPS activation/release flag
	1


Proposal 4: The DCI format for multiple SPS is concluded in Table 2.
Conclusion
In this contribution, the DCI format to support multiple SPS configuration has been proposed. Both explicit and implicit methods are supposed to active/release the UL SPS resources for multiple SPS in V2X. Particularly, we have the following proposals:
Proposal 1: Each SPS resource could be activated / released by a separate DCI including 1 bit of flag.
Proposal 2: The SPS resource is automatically released when the counter is expired.
Proposal 3: The DCI format 5A may include 2 or 3 bits as SPS configuration index to differentiate multiple SPS configurations based on different bandwidths.
Proposal 4: The DCI format for multiple SPS is concluded in Table 2.
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