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1. Introduction
In RAN Meeting #71, the WID for V2V was updated to support the following text (see [1]): 

To specify a solution/requirement for coexistence of PC5-based V2V operation and DSRC/IEEE 802.11p on adjacent carrier frequencies within the 5.9GHz ITS spectrum. [RAN4] 
In this contribution, we provide our views on co-existence between DSRC and PC5-based V2V.  
2. Discussion
2.1 Regulations 
Regulatory requirements should be considered while considering co-existence between PC-5 based V2V and DSRC. In the US, for example, the FCC allocated 75 megahertz of spectrum in the 5.85-5.925GHz band for DSRC to be used by ITS (see [2]). As a general rule, the FCC does not select a single standard for equipment, leaving the selection of technology to its licensees. However, in this case, FCC adopted a standard for DSRC for four reasons: interoperability, robust safety/public safety communications, to promote deployment of DSRC while reducing costs, and consistency with Congressional intent [2]. This implies, according to current regulations, PC-5 based V2V is not allowed to use the DSRC spectrum in the US. 

However, since there have not been significant deployments of DSRC in the US, there is discussion in the FCC to consider spectrum sharing of this band with Wi-Fi and whether sharing technology or techniques could be used to protect DSRC (see line 101 in [3]) and re-purpose the spectrum.  This is a good opportunity for 3GPP to showcase co-existence and possibly consider PC-5 based V2V services in the future in the US. Showing co-existence support with other technologies can also be beneficial for regulatory regions such as China and Europe [4], where decisions on V2V regulations are still under consideration. 
It may be difficult to design co-existence techniques such as LTE LAA while regulatory requirements for DSRC co-existence are not fully developed in many countries. i.e. there cannot be any guarantees that the schemes proposed in 3GPP will satisfy future regulatory requirements, if any, for co-existence. When more information is available and regulatory requirements are well understood, more specific approaches can be considered in future standardization. Though high level coexistence schemes such as adjacent channel operation [5] may be worth consideration at this time – however, even in such cases, the adjacent channel rejection requirements may be regulatory region specific and should be discussed further in RAN4. 

Observation 1:  At least in the US, PC5-based V2V cannot use DSRC band according to current regulations – however, FCC is considering spectrum sharing of this band for Wi-Fi services. 
Proposal 1: Regional regulatory requirements should be evaluated in RAN4 for DSRC and PC-5 V2V co-existence.
2.2 Co-existence approaches
Energy based sensing can be useful for sensing the presence of DSRC/IEEE 802.11p in a given channel. If a 10 MHz channel is occupied by DSRC, certain characteristics of the DSRC transmission can be detected using energy sensing. DSRC transmissions based on Wi-Fi /IEEE 802.11p are always full-bandwidth and are packet-based (continuous transmission) and so LBT approaches being considered for Rel-13/14 LAA are applicable for sensing.  However, instead of sensing the actual DSRC preamble, a simple energy detection could be considered based on the signal characteristics such as bandwidth and continuous transmission to make the approach more generic for co-existence.  
Proposal 2: Consider generic energy-based sensing of bandwidth and continuous transmission characteristics of DSRC for co-existence.
2.2.1 DSRC channel selection for PC-5 based V2V:

Since there are multiple DSRC channels available, eNodeB can consider selecting alternate channels within the DSRC band for co-existence. Using a licensed cellular band for V2V, in mode 1 transmission, the eNodeB can periodically request the UE to do an energy scan on the DSRC band and report the presence of any DSRC transmissions, for example using reports similar to the RSSI and channel occupancy measurement reports defined for LAA in Rel-13.. If the channel is available, the eNodeB can then set-up communication in this channel for V2V. If all DSRC channels are occupied, the eNodeB can decide to use a licensed cellular band for operation.   
2.2.2 PC-5 operation after DSRC channel selection:

While using an unused DSRC channel for V2V after channel selection, in Mode 2, the UE can periodically perform an energy scan to sense potential transmissions of DSRC/IEEE 802.11p from adjacent vehicles, for example. A scan can also be requested by the eNodeB for Mode 1 operation. If a DSRC signal is detected, the UE does not transmit and defers all transmissions in that band. The UE also reports this information of a DSRC transmission to the eNodeB at the next available opportunity. 
Proposal 3: The eNodeB can request UEs in a given location to scan one or more DSRC channels for existing DSRC transmissions (from a DSRC RSU for example) to find a unused channel for PC-5 V2V communication.  In addition, in case of Mode 2, the UE can periodically perform an energy scan to sense potential DSRC transmissions.
3. Conclusion
Based on the discussion, the following observation and proposals are made:
Observation 1:  At least in the US, PC5-based V2V cannot use DSRC band according to current regulations – however, FCC is considering spectrum sharing of this band for Wi-Fi services. 

Proposal 1: Regional regulatory requirements should be evaluated in RAN4 for DSRC and PC-5 V2V co-existence.

Proposal 2: Consider generic energy-based sensing of bandwidth and continuous transmission characteristics of DSRC for co-existence.
Proposal 3: The eNodeB can request UEs in a given location to scan one or more DSRC channels for existing DSRC transmissions (from a DSRC RSU for example) to find a unused channel for PC-5 V2V communication.  In addition, in case of Mode 2, the UE can periodically perform an energy scan to sense potential DSRC transmissions.
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