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Introduction
At the RAN1 #87 meeting, the details of new SL DCI format were discussed for TDD, and the following agreements were made:
Agreements:
· When a DCI format 5A is sent on a TDD carrier, a two-bit field is added to indicate which SL subframe is scheduled for the UE
Agreements (for TDD):
· 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.
The proposal to confirm the following working assumptions was not agreed yet.
· 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
For UL SPS the remaining details of DCI format were also discussed at the RAN1 #87 meeting, and the following agreement was made:
Agreements:
· Confirm the following working assumptions:
· A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.
However, the remaining working assumption on Cyclic shift DMRS was not agreed yet.
· Working assumption: Cyclic shift DM RS (3 bits) 
· TPC command (2 bits) can be considered as an alternative if this working assumption is not confirmed.
In this contribution, we discuss the remaining issues of DCI design for both the sidelink and uplink, including the discussion on the working assumption for SL of adding 4 bits (SPS index and release/activation), the discussion on the working assumption for UL of reusing Cyclic shift DM RS field (3 bits) and the compatibility with DCI format 0. The details of SL SPS and UL SPS procedures are discussed in companion contribution [1].
[bookmark: _Ref129681832]DCI design for SL SPS
Based on the working assumptions of RAN1 #86bis and the agreements of RAN1 #87, DCI format 5A is as described in Table 1 as below.
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	Fields
	Bits
	Descriptions

	Carrier indicator
	3
	To support cross-carrier scheduling

	Lowest index of the subchannel allocation
	0-5
	Lowest index of the subchannel allocated to the initial transmission

	Frequency resource location of initial transmission and retransmission
	0-8
	Frequency resource location of the initial transmission and retransmission

	Time gap 
	4
	Time gap between initial transmission and retransmission

	SL index (TDD only)
	2
	The offset value of initial transmission after subframe n+4+m, which is set to one of {0, 1, 2, 3} 

	SL SPS configuration index
	3
	Differentiate multiple SPS processes

	Activation/release indication
	1
	Activation or release

	Total
	26
	



The payload size of the new DCI format for SL SPS for all system bandwidths and several typical subchannel values is calculated in Table 2, in which SL index is not counted since it is used for TDD only. The total size of DCI format 5A is always less that the size of DCI format 0 in CSS. 
In the CSS, if considering cross carrier scheduling larger bandwidth of sidelink on a dedicated carrier from the shared carrier with smaller bandwidth, the size of DCI format 5A may be larger than the size of DCI format 0. In such a case, a UE should not be expected to receive a DCI format 5A whose size is larger than that of DCI format 0. This case can happen in rare instance of cross-carrier scheduling for a large V2X carrier bandwidth from a narrow LTE bandwidth. This case is not expected to be of practical interest and can be left as an error case.
Thus, based on the discussion, we propose to confirm the working assumption. 
Proposal 1: Confirm the working assumption for the 3 bit SL SPS configuration index and 1 bit Activation/release indication fields for SL SPS DCI format.
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	Size of field
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Number of subchannels
	1
	3
	5
	10
	15
	20

	Size of subchannel independent fields (includes CIF, Time Gap)
	7
	7
	7
	7
	7
	7

	Lowest index of subchannel
	0
	2
	3
	4
	4
	5

	Frequency resource location
	0
	3
	4
	6
	7
	8

	SL SPS configuration index, Activation/Release indication
	4
	4
	4
	4
	4
	4

	Total number of bits
	11
	16
	18
	21
	22
	24

	DCI 0 for FDD (in CSS)
	19
	21
	23
	25
	26
	27



DCI design for UL SPS
The existing fields in DCI format 0 are listed in Table 3.
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	Field
	Bits
	Description

	CIF
	
	Carrier indicator

	Format 0 / format 1A differentiation
	1
	Uplink grant or downlink assignment (Flag for format0/format1A differentiation)

	Hopping flag
	1
	Frequency hopping on/off

	RB assignment
	5-13
	Frequency resource allocation

	MCS
	5
	

	New Data Indicator
	1
	Toggled for each new transport block

	TPC
	2
	Power control of PUSCH

	Cyclic shift for DMRS
	3
	

	UL index (TDD only)
	0 or 2
	Used to indicate which uplink subframe(s) the grant is valid for. Only necessary for TDD.

	DAI (TDD only)
	0 or 2
	Used to indicate how many assignments the UE should have received. Only necessary for TDD

	CQI request
	1-3
	Aperiodic CQI triggering

	SRS request
	0 or 1
	Aperiodic SRS triggering

	RA type
	0 or 1
	

	Total without padding
	19-34
	


The fields TPC and cyclic shift for DMRS are not needed for V2X. Thus, we propose to confirm the working assumption taken at RAN1#86b:
Proposal 2: Confirm the working assumption to reuse the 3 bit Cyclic shift DMRS field to indicate V2X UL SPS configuration index.
Conclusion
Based on the above discussion, we propose that:
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Proposal 2: Confirm the working assumption to reuse the 3 bit Cyclic shift DMRS field to indicate V2X UL SPS configuration index.
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