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Introduction
At RAN1#85, it was agreed to support cross carrier scheduling for sidelink SPS and dynamic scheduling for V2V with mode 1. In this contribution, we investigate whether the existing DCI format 5 needs to be modified for V2V. In particular, we provide some proposals on the fields of new DCI format for V2V. The SA content of new SCI format is discussed in the accompanied contribution [1].
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For D2D communication, DCI format 5 is used for scheduling PSCCH. Format 5 also contains SCI format 0 fields used for scheduling PSSCH. The following information is transmitted by SCI format 5: Resource for PSCCH, TPC command for PSCCH and PSSCH, frequency hopping (FH) flag, resource block assignment and hopping resource allocation, time resource pattern (TRP). We first look at the DCI format 5 fields and see if they can be reused as for V2V:
· Resource for PSCCH: it indicates both of the frequency resources and the time resources used for SA. For mode-1 communication, the resource of SA is scheduled by the eNB. Therefore this field is still needed for V2V.
· TPC command for PSCCH and PSSCH: the 1 bit TPC command in DCI format 5 controls the transmit power between open loop power and maximum power for PSCCH and PSSCH and is still needed, as explained in [5].
· FH flag: the frequency hopping flag indicates whether to use frequency hopping for PSSCH. The frequency hopping pattern is fixed in the specification. This field is configured by the sidelink grant for Mode 1. When single shot transmission is used, frequency hopping cannot be applied, and this field is not needed. However, if the number of data transmissions is more than one, inter-subframe frequency hopping is beneficial and provides frequency diversity gains.
· Resource block allocation: the resource block assignment field indicates the resources used for data. A UE knows at least the time and frequency location of data transmission(s) after decoding the associated SA. If the data is transmitted in the same subframe as SA [3], this field can be modified.
· TRP: for D2D, a fixed number of 4 data transmissions is defined. 108 values are defined for TRP but some may not be applicable for V2X. This field can be modified as described in [6] to support V2X.
For V2V, there are at least two major new changes for mode 1 communication:
· SPS scheduling of V2V traffic from the eNB is supported.
· Cross carrier scheduling is supported for sidelink SPS and dynamic scheduling for V2V.
Based on the above analysis, we observe that:
Observation 1: The current DCI format 5 does not fully meet the requirements for V2V
However, the content of DCI format 5 can be reused, or slightly modified. Thus, we propose the following:
Proposal 1: A new DCI format is needed for V2V
Proposal 2: DCI format 5 is used as the baseline for the design of a new DCI format for V2V

New fields proposed for new DCI format for V2V
Some new fields can be considered for new DCI format for V2V:
· Carrier indication field (CIF): in order to support cross carrier scheduling for sidelink, a carrier indication field (CIF) can be introduced.
· SPS scheduling: it was agreed in the previous meeting that the eNB could configure multiple SPS configurations for a given UE. The SPS resources information needs to be captured in the new DCI formats as explained in [4]. 
· Number of data transmissions: in Rel-12 D2D, a fixed number of data transmissions is defined. For V2V communication, the requirements for each service can be different. Some services are emergency services and require higher reliability. Thus, a variable number is provided for V2V. The details of variable number of data transmissions are described in [2].
In addition, the UE needs to differentiate the DCI format if both V2V and D2D are deployed on the same carrier. There are several ways to achieve this goal:
· The DCIs for V2V and D2D are of different size. While this is a solution for this current release, it is not robust: first, the DCI size generally varies with the bandwidth and the resource allocation method. Thus, the DCI sizes would have to be different for all possible bandwidths. Besides, this solution is not future-proof: another V2V or D2D DCI may be defined in the future.
· A different RNTI could be used for D2D and V2V. This is a possibility, but it would lead to a UE possibly handling many RNTIs (one for cellular, one for D2D, one for V2V, multiple for SPS)
· A bit is used to indicate if the DCI is valid for D2D or V2V.
Considering that an additional 1 bit overhead is small, we propose to adopt the latter solution.
Proposal 3: One bit in the DCI indicates if the DCI is for D2D or V2V
In summary, the proposed content for the new DCI format is shown in Table 1.
According to the companion contribution [4], to differentiate multiple SPS processes, an index can be included in DCI. Moreover, MCS field can be included in DCI explicitly. 
Table 1: Fields of new DCI
	Fields
	Bits
	Descriptions
	Analysis for V2V

	Resource for PSCCH
	6
	Both frequency and time domain
	For PSSCH

	TPC command
	1
	Open loop power or maximum power
	For PSCCH and PSSCH

	Frequency hopping flag
	1
	Same as D2D
	The same frequency hopping mechanism can be applied inV2V to indicate the multiple (re)transmissions of one TB.

	Resource allocation in frequency domain (RA)
	5-13
	Reuse UL Type 0 resource allocation
	For PSSCH

	Time resource indicator
	8
	Indication of multiple (re-)transmissions in time domain of one TB
	Reuse TRP field (with extra bit(s))

	Carrier indication field (CIF)
	3
	Support cross carrier scheduling
	The bits can be more than 3 if the total number of carriers are more than 8

	SPS index
	2
	Differentiate multiple SPS processes
	

	Number of data transmissions
	2
	Variable number of transmissions of data
	

	Differentiation of V2V from D2D
	1
	
	

	MCS
	5
	
	

	CRC attachment



Based on the above discussion, we propose that:
Proposal 4: Adopt the DCI format for V2V of Table 1
Conclusion
In this contribution, the SA content is discussed. It was observed that:
Observation 1: The current DCI format 5 does not fully meet the requirements for V2V
The following is proposed:
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Proposal 2: DCI format 5 is used as the baseline for the design of a new DCI format for V2V
Proposal 3: One bit in the DCI indicates if the DCI is for D2D or V2V
Proposal 4: Adopt the DCI format for V2V of Table 1
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