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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 this paper we discuss the contents of PSCCH for support of V2X over PC5. In a companion paper [1] we discuss related issues in the downlink control information in case of Mode-1 resource allocation
[bookmark: _Ref446946102]Contents of PSCCH for V2X over PC5
[bookmark: _GoBack]In 3GPP R12 the sidelink control information (SCI) format 0 was introduced to carry scheduling information about the PSSCH. The details of SCI format 0 are given in the Appendix and the total number of bits for SCI format 0 is 37 to 45.
To support V2X a lot of enhancements to the sidelink are required, especially enhancements to resource pool structures and resource allocation mechanisms. As a result, the contents of PSCCH need to be extensively revised. 
In RAN1#84 the following agreements were reached: 
· Sensing with semi-persistent transmission is supported
· UE transmits PSSCH (when data is available) on a selected set of periodically occurring resources until a resource reselection occurs
· Other details are FFS
· Sets of resources among which a UE selects can be restricted based on the geo information of the UE
· Send LS to RAN2 asking them to enable mapping a set of locations to a set of resources
· For V2V communication on the PC5 interface:
· Option 1: Transmission of SA and its associated data on same subframe is supported
· This does not preclude SA and its associated data transmission in different subframes
· FFS other details
· Option 2: Each SA transmission precedes all of its associated data transmissions.
· FFS the timing relation between SA and its associated data
· FFS which option(s) to support for which type of traffic/resource allocation
· UE is not required to decode data that are transmitted before the subframe containing the successfully decoded associated SA.
· Further restrictions on number of PSCCH and PSSCH to be decoded in a subframe shall be considered
· Details FFS

Taking the above agreements as well as related concepts proposed in our companion contribution [2] into consideration, we propose the following format for the SCI used for V2X over PC5, captured in Table 1.


[bookmark: _Ref447197868]Table 1 : Contents of PSCCH for V2X over PC5
	Name of field
	Meaning
	Length in bits (indicative)

	Priority 
	Indicate priority of the associated data packets. This could be used for collision resolution. 
	  2-3

	Resource allocation mode
	Indicate whether the SA/data has been allocated by the eNB (mode-1) or autonomously by the UE (mode-2). It can be used for mitigating resource collisions.
	  1

	Timing advance indication
	Indicate timing adjustment for receiving the associated data packet.  
	It is FFS whether this field is needed in V2X. 

	Resource assignment
	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). 

	Time offset resource booking
	
Indicates the time offset to next TB potential transmission (for resource booking, i.e., in [2])
· For mode-1: this value is granted by the eNB.
· For mode-2: this value is calculated by the UE, as specified in [2].
	 3-4

	Modulation and coding scheme
	Indicate format used for encoding the data
	  5 

	Resource booking and dropping
	Used for:
· Booking a new resource in the future for future TB transmission whose time index is indicated by the field “Time offset resource booking”, and
· Dropping the coming booked resource, see [2] for details.
	  2

	Retransmission
	Indicate the RV in case of retransmission
	Length and need are FFS.


We conclude this section by summarizing our observations and proposals:
Proposals: 
· Contents of the PSCCH should be revised to support V2X. Details of the new contents are given in Table 1.
· Contents of the downlink control information to support V2X over PC5 should be revised accordingly.

Conclusion 
In this contribution we discussed contents of PSCCH for V2X over PC5. 
Proposals: 
· Contents of the PSCCH should be revised to support V2X. Details of the new contents are given in Table 1.
· Contents of the downlink control information to support V2X over PC5 should be revised accordingly.
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Appendix:  SCI format 0 in Rel-12 sidelink
SCI, as defined in 3GPP TS 36.212 version 12.4.0 , has the following fields:
· Frequency hopping flag (FH): 1 bit 
This field indicates whether frequency hopping is applied to transmissions of the associated PSSCH.
· 
Resource block assignment and hopping resource allocation  (RA):  bits (from 5 bits for 6 RBs to 13 bits for 100 RBs)
This field contains information about the number of allocated resource blocks for the associated PSSCH and their location (frequency domain information). If frequency hopping is applied, it provides further information about the hopping configuration
· Time resource pattern (TRP):  7 bits 
This field indicates the subframes of the associated PSSCH, according to defined patterns (time domain information).
· Modulation and coding scheme (MCS): 5 bits 
This field indicates the MCS used for the associated PSSCH.
· Timing advance indication  (TA):  11 bits 
For sidelink transmission mode 1, certain transmitting UEs will use this field to indicate sidelink reception timing adjustment. For sidelink transmission mode 2 this field is set to zero.
· Group destination ID (GID) – 8 bits as defined by higher layers
Using this field a receiving UE can identify on the physical layer whether the data packet is intended for it. For each PSCCH resource configuration associated with sidelink transmission mode 1 and mode 2, a UE configured by higher layers to detect SCI format 0 on PSCCH shall attempt to decode the PSCCH according to the PSCCH resource configuration, and using the Group destination IDs indicated by higher layers. If the identifier does not match, they do not need to monitor sidelink channels until the next SC-Period. 
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