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Introduction
In RAN1 #84bis the following agreement was reached:
Agreement:
· For SPS of V2V traffic for mode-1 SPS on PC5:
· The eNB may configure multiple SPS configurations for a given UE
· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured
· FFS if/which other SPS parameters can differ across the SPS-configurations
· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH
· Details of the trigger/release are FFS

And in RAN	1 #85:
Agreements:
· Support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode-1
· PC5-based V2V design will support the multiple-operator scenario but not be optimized for it.
· Details FFS, e.g.,
· How to handle timing difference between eNB timing and PC5 timing, when it exists
· PC5 resource partitioning among multiple operators
· Resource coordination across operators is out of 3GPP scope.

As captured above, the (E)PDCCH is an enabler for the SPS over PC5. In this paper we discuss the contents of downlink control information (DCI) in Mode-1 resource allocation of V2V over PC5. 
Downlink control information
In Rel-12 sidelink design, the protocol for mode-1 resource allocation is as follows:  When a UE has D2D data to transmit it sends the buffer status report (BSR) to the eNB, giving some indication of how much resource is needed for transmitting the data. The eNB sends back to the UE, via the (E)PDCCH, the information about resources allocated on both PSCCH and PSSCH for the UE to perform D2D transmission. The allocation information sent in (E)PDCCH is encapsulated in the downlink control information (DCI) Format 5, scrambled by the SL C-RNTI. A large part of DCI Format 5 maps directly to the contents of the sidelink control information (SCI) Format 0, to facilitate the sidelink signaling. The contents of the DCI Format 5 are given in the Appendix for reference.
In principle, the above procedure can be applied to the Mode-1 resource allocation for V2X over PC5. Some important aspects that need to be taken into account when designing the DCI for V2X over PC5 are:
· Dynamic vs. SPS scheduling. To minimize standardization impacts we believe that the same DCI format can be used for SPS and dynamic scheduling. The DCI is scrambled with an appropriate C-RNTI (C-RNTI vs. SPS C-RNTI).
· Support of multiple SPS configurations, as agreed in RAN1 #85. Moreover, we support multiple active SPS configurations at a time for an UE, similar to the UL-SPS for LTE-based V2X [1]. 
· Multi-carrier scheduling, i.e., a DCI can schedule PC5 transmissions in multiple carriers.
The above aspects, together with the contents for the PSCCH in presented [2], motivate us to propose the following format for DCI for centralized resource allocation, captured in Table 1. 
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	Name of field
	Meaning
	Length in bits (indicative)

	SPS configuration index
	Index of the SPS configuration with which the DCI is associated.

	
, 


-  is the number of total SPS configurations can be configured for an UE. E.g., = 4, 8.

	Resource for PSCCH
	Indicate resources for transmitting the PSCCH for the associated SPS configuration.
	


- : number of (re)transmission that an SA can schedule. E.g. N = 2.


- : maximum time horizon for time scheduling of (re)tx of the TB scheduled by the SA. E.g., = 100.

- : number of (SA) subchannels [3]. UE can signal the index of the starting and ending subchannels that are used. 

	Carrier indicator field (CIF)
	Indicate on which carrier the scheduled resource is located
	
, 


- is the number of carriers,  e.g., = 8. 

	Resource assignment
(this field maps to the corresponding field in PSCCH)
	Indicate the time and frequency resources for the scheduled data. This includes retransmissions of the same TB. 
	


- : number of (re)transmission that an SA can schedule. E.g. N = 2.

- : maximum time horizon for time scheduling of (re)tx of the TB scheduled by the SA. Value is FFS.


- : number of (data) subchannels [3]. UE can signal the index of the starting and ending subchannels that are used. E.g.,  = 4. 



Proposals: 
· The same DCI format can be used for SPS and dynamic scheduling for V2X over PC5.
· The DCI is scrambled with an appropriate RNTI (SPS C-RNTI vs. C-RNTI)
· Support multiple active SPS configurations at a time for a UE
· Maximum 4 active SPS configurations at a time suffices.
· Define a new DCI format, DCI format 6, as specified in Table 1 for mode-1 V2X over PC5
Conclusion 
In this contribution we discuss contents of DCI for scheduling resources for V2X over PC5. 
Proposals: 
· The same DCI format can be used for SPS and dynamic scheduling for V2X over PC5.
· The DCI is scrambled with an appropriate RNTI (SPS C-RNTI vs. C-RNTI)
· Support multiple active SPS configurations at a time for a UE
· [bookmark: _GoBack]Maximum 4 active SPS configurations at a time suffices.
· Define a new DCI format, DCI format 6, as specified in Table 1 for mode-1 V2X over PC5
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Appendix: DCI Format 5 for sidelink (From 3GPP TS 36.212)
DCI format 5 is used for the scheduling of PSCCH, and also contains several SCI format 0 fields used for the scheduling of PSSCH.
The following information is transmitted by means of the DCI format 5:
- Resource for PSCCH – 6 bits  
-TPC command for PSCCH and PSSCH – 1 bit 
- SCI format 0 fields:
- Frequency hopping flag (1 bit)
- Resource block assignment and hopping resource allocation (5-13 bits)
- Time resource pattern (7 bits)
If the number of information bits in format 5 mapped onto a given search space is less than the payload size of format 0 for scheduling the same serving cell, zeros shall be appended to format 5 until the payload size equals that of format 0 including any padding bits appended to format 0.
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