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Introduction
In RAN1 #84 it was agreed that:
Agreements:
· SA pool and its associated data pool can be FDMed
· Channel coding and DFT precoding between PSCCH and PSSCH are separated
· Scheduling assignment of PSSCH is transmitted on PSCCH from this UE
· RB size of PSCCH is fixed in the specification.
· FFS contents of PSCCH
In Rel-12 sidelink the contents of PSCCH and the contents of downlink control information for Mode-1 resource allocation are coupled. Therefore in this paper we discuss the contents of downlink control information in Mode-1 resource allocation of V2X over PC5. We discuss the contents of PSCCH in a companion contribution [1].
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 PDCCH, the information about resources allocated on both PSCCH and PSSCH for the UE to perform D2D transmission. The allocation information sent in PDCCH is encapsulated in the downlink control information (DCI) Format 5, scrambled by the SL-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.
In principle the above procedure can be applied to the Mode-1 resource allocation for V2X over PC5. However, the following aspects should be taken into account when designing the DCI (see [2] for details):
· Support of SPS 
· Transmission of SA and its associated data in the same subframe.
· Support of booking resources for future transmissions 
These aspects, together with the proposed contents for the PSCCH in [1], motivate us to propose the following format for DCI for centralized resource allocation, captured in Table 1.


[bookmark: _Ref447208649]Table 1 – Contents of the DCI for centralized resource allocation for V2X over PC5 

	Name of field
	Meaning
	Length in bits (indicative)

	Resource for PSCCH
	Indicate resources for transmitting the PSCCH
	Maximum 6 bits 

	Congestion control
	[bookmark: _GoBack]Indicate parameters for the purpose of congestion control. For example: transmission power for PSCCH and PSSCH, number of retransmissions allowed, MCS as a function of speed. These parameters will determine the corresponding parameters in the PSCCH.
	Length and need are FFS, possibly carry it in RRC instead.

	Resource assignment
(this field maps to the corresponding field in PSCCH)
	Indicate the time and frequency resources for the associated data as well as for future allocations (if booked)
	

- n_tx: number of (re)tx that an SA can schedule (FFS)

- : max time horizon for time scheduling of (re)tx of the TB scheduled by the SA [2]. Length is FFS.
- n_RB: width of the data pool in terms of resource blocks.
Note that the above formula gives an upper bound on the number of bits needed. The actual number can be smaller subject to optimization (FFS the details).



Observation:
· Support of V2X over PC5 put new requirements on the contents of the DCI used for centralized resource allocation, and that should be synchronized with the contents of the corresponding PSCCH.
Proposals: 
· Consider the format in Table 1 for the DCI used to support centralized resource allocation for V2X over PC5.
Conclusion 
In this contribution we discuss contents of DCI for scheduling resources for V2X over PC5. 
Observation:
· Support of V2X over PC5 put new requirements on the contents of the DCI used for centralized resource allocation, and that should be synchronized with the contents of the corresponding PSCCH.
Proposals: 
· Consider the format in Table 1 for the DCI used to support centralized resource allocation for 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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