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Introduction
In RAN1 #86bis meeting [1], the following agreements were achieved for multiple SPS scheduling in mode 1:
	Proposed agreements:
· At least one of the following mechanism is supported for sidelink SPS controlled by eNB
· A/N feedback mechanism on the reception of DCI indicating SL SPS activation/release
· FFS on details. 
· Automatic release after a counter is expired
· Further detail is up to RAN2
· When a SPS configuration is activated for an SPS process, previously configured SPS process is released
· UE identifies a SPS process associated to a DCI based on the contents of the DCI, for example,
· Option 1: One-to-one mapping between SPS configuration index and SPS process
· Option 2: Semi-static (higher layer configured) association between SPS configuration index and SPS process. Multiple SPS configurations can be associated to a SPS process.
· Option 3: Dynamic indication (explicitly or implicitly) of SPS process associated to a SPS DCI
· Further detail is FFS

Agreement:
· Activation of one SPS configuration releases the previous allocation for the same SPS configuration.

· 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
· Each SL SPS DCI contains a single SPS configuration index.
· 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.



In this contribution, we will further discuss about the remaining open issues regarding the DCI format used for multiple SPS scheduling and SPS configuration activation/release methods.
Discussion
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: DCI should include 1 bit of flag to indicate the SPS resource status: activated/released.

Since the eNB cannot monitor the sidelink traffic all the time, a counter release mechanism can provide an efficient way to release the resource. 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 Length of DCI design
RAN2 has not defined CA in sidelink transmission, so there is no necessary to include CIF (3 bits) while calculating DCI format 0. The calculation of DCI format 0/1A can be found in Table 1. While calculating the frequency resource location field and lowest index of subchannel allocation in DCI format 5A, we think that the number of subchannels should no larger than 10. So the length of DCI format 5A can be found in Table 1. In Table 1, the calculation on both DCI format 0 and 5A is based on FDD. 
Proposal 3: Maximum 10 subchannels are supported while calculating the lowest index of the subchannel allocation field and frequency resource location field in DCI format 5A.

Based on Table 1, for TDD, the DCI format 0 should add 2 more bits on the current values under different bandwidth. When it is TDD UL/DL configuration 0, the 2 bits field is for UL index; when it is TDD UL/DL configuration 1-6, the 2 bits field is for DAI.

Table 1. DCI format 5A and 0/1A for all bandwidth
	Bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	DCI format 0/1A length (bits)
	21
	22
	25
	27
	27
	28

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



Based on the working assumption agreed in RAN1#86bis, 3 bits of SL SPS index and 1 bit of activation/release indication are included in DCI format 5A. So the after adding 4 bits field in DCI format 5A, zeros should be padded to DCI format 5A until it has the same length as DCI format 0/1A.
In Table 1, while 1.4 MHz (DCI format 0/1A) is scheduling the carrier of 20 MHz (new DCI format), the lengths are the same as 21 bits, which means the scheduling can be realized between any two different bandwidth under FDD.
Under TDD, the DCI format will include 2 more bits as UL index/ DAI. Therefore, the length of the new DCI still has enough space for inter-bandwidth scheduling.
Observation: Based on proposal 3, the scheduling can be performed between any two different bandwidths under FDD and TDD.
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1.3 TDD subframe scheduling
For TDD and normal HARQ operation, if a PDCCH/EPDCCH with is detected by a UE on subframe n, then n+k is mapped on the corresponding PUSCH transmission where k is given by Table 2 [3].
Table 2. k for TDD configuration 0-6
	TDD UL/DL
Configuration
	subframe number n
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Basically, some of the V2V subframe cannot be scheduled by SL cross-carrier, as it shown in Figure (a). In order to allow SL cross-carrier to schedule all of the V2V subframes, we propose to add an offset value m, which can be given by n+k+m. This offset value m has a field with different length of bits based on different bandwidth, and this field is added to DCI. We propose two methods to solve the SL cross-carrier scheduling issue.
 
1) The value k cross-carrier scheduling is depending on Table 2.
When k is according to the TDD configuration 0-6 setting, some of the V2V subframes cannot be scheduled by Uu DL/Special subframes, as it shown in Figure (a). Here we set the offset m with length at least 2 bits in the DCI. For example, when it is TDD configuration 0, m will be 2 bits length in DCI, and the value of m will be chosen from [0, 3]. Thus all of the V2V subframes can be covered by scheduling under TDD configuration 0. For TDD configuration 5, m will consume 4 bits in DCI in order to cover all of the V2V subframes for scheduling.
2) The value k=4.
The cross-carrier scheduling timing now is n+4+m. This method allows all of the DL and special subframes to schedule the V2V subframes. Thus, the offset value m can only be set 2 bits that is added to DCI. All of the V2V subframes can be covered for scheduling.

Proposal 4: Add a field in DCI to give an offset of time location of the scheduled V2V subframes based on the rule of n+k+m.
· k is according to TDD UL/DL configuration Table setting. Depending on different bandwidth, the offset value m has length of at least 2 bits that is added to DCI.
· k=4. All of the DL and special subframes have the scheduling capability. The offset value m has length of 2 bits that is added to DCI.
Conclusion
In this contribution, to solve the remaining open issues of DCI design for multiple SPS configuration, we have the following proposals:
Proposal 1: DCI should include 1 bit of flag to indicate the SPS resource status: activated/released.
Proposal 2: The SPS resource is automatically released when the counter is expired.
Proposal 3: Maximum 10 subchannels are supported while calculating the lowest index of the subchannel allocation field and frequency resource location field in DCI format 5A.

Observation: Based on proposal 3, the scheduling can be performed between any two different bandwidths under FDD and TDD.

Proposal 4: Add a field in DCI to give an offset of time location of the scheduled V2V subframes based on the rule of n+k+m.
· k is according to TDD UL/DL configuration Table setting. Depending on different bandwidth, the offset value m has length of at least 2 bits that is added to DCI.
· k=4. All of the DL and special subframes have the scheduling capability. The offset value m has length of 2 bits that is added to DCI.
References
[1]. Chairman note in RAN1 #86bis meeting.
[2]. R1-1610556, “DCI design to support multiple SPS configurations”, CATT, Lisbon, Portugal 10th -14th October 2016.
[3]. 3GPP TS 36.213 V13.2.0.
