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Introduction
Region 1 (Europe) is an important potential market for LTE-V2V. In Europe (Region 1), 5855-5925MHz band is allocated for ITS (Intelligent Transport System) services and has to coexist with Transport and Traffic Telematics (TTT) (road tolling system, also called as CEN DSRC) operating in 5795-5815MHz band. Due to the small separation of the frequency range between ITS band and CEN DSRC band, there are tighter emission requirements for ITS stations to avoid harmful interference to CEN DSRC.
In this contribution, we present a more holistic view on these requirements and propose way for LTE-V2V to handle them.
CEN DSRC Coexistence Requirements
CEN DSRC communication is localized around the road tolling stations. Example depiction from [1] is in the figure below. The tolling zone 
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For this reason, each tolling CEN DSRC area is associated with a protection zone surrounding the station designed to protect it from harmful interference from ITS stations. The ITS station then operates in two modes: normal mode outside the protection zone and coexistence mode within the protection zone. In normal mode, there are no additional requirements on the ITS station required for coexistence with CEN DSRC. In coexistence mode, the ITS station has to meet tighter requirements to avoid interference to CEN DSRC. Further, difference coexistence modes are possible based on transmit power and transmit duty cycle constraints:
In normal mode: Emission requirement in CEN DSRC band is -30dBm/MHz, and no further constraints on duty-cycle/transmit power. 
In coexistence mode: From ETSI TS 102 792
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The problem is then summarized as follows
Observation 1:
· ITS stations have to meet the tighter requirements for coexistence with CEN DSRC
· The requirements are regional (Europe)
· The requirements are dynamic, e.g. a car driving through the road tolling station will have no additional requirements when far from the tolling station, then have tighter requirements when in the protection zone, and then again back to normal mode when it moves away.
· The requirements in protection zone further depend on the coexistence mode being used by the UE (i.e. mix of emission requirements, max tx power, and duty cycle)
How to Handle CEN DSRC Coexistence Requirements
Why the NS signalling / A-MPR approach does not work for CEN DSRC coexistence requirements
Issue 1: Indication of the additional requirements. The intention for NS signalling (and the associated A-MPR allowance) is to meet regional requirements that are more static in nature (e.g. applicable over a wide region) and not expected to dynamically become applicable based on distance from tolling stations (order of 100m from tolling station). Because of the static nature, the applicability can be signalled to the UE from eNB or pre-configured in the USIM with the associated geographical area. However, the same approach does not work (at least efficiently) for tolling station case.
Issue 2: Mix of Duty-Cycle + Emissions + Tx output power: Regional requirements covered under NS relate to fixed emission requirements independent of the duty cycle of transmission. For the CEN DSRC coexistence case, Mode A is of that form. However, Modes B, C, D are also allowed where the emission requirements differ if the UE is transmitting at lower frequency etc. So the emission requirement to meet also depends on the UE implementation of the coexistence mode, and is not fixed as required with NS.
Observation 2: Current NS and A-MPR mechanism cannot handle the addition requirements.
Proposed Method
In this method, we propose to define a new type of MPR in the specification, called D-MPR, which does not associated with NS signalling. In fact, D-MPR should be associated with another type of signalling that allows upper layers signal physical layer that a tighter set of requirement should be met. In this particular case, the upper layer shall be capable to detect if the vehicle is close to a tolling station, based on that it will trigger a signal to physical layer.
Upon receiving the signalling, the physical layer will choose one of the 4 coexistence modes and determine a set of addition requirements to be met, together with an allowed maximum transmit output power (D-MPR). Then it configures the transmit output power using a backoff from the maximum output power less than or equal to D-MPR at which the UE can meet the additional emission requirements
 The set of additional requirements for each mode will be defined in the specification. How physical layer choose the coexistence mode to operate on can be left to UE implementation. 
Proposal 1: Define a new type of MPR, called D-MPR that is associated with a new type of signalling from upper layer.
Proposal 2: RAN4 to send an LS to RAN2 about the definition of a new type of signalling from upper layer.
Detection of Tolling Stations Locations
The detection of tolling station can be based on geo-location or on CEN DSRC signal detection. In both case, the required technique is out of RAN4 scope.
On the other hand, CEN DSRC coexistence requirements only applies to Europe and for Europe, the ETSI harmonised standard has already defined mitigation techniques for this case [1]. Any ITS device that operate in Europe has to implement (at least one of) those techniques by default. Thus RAN4 does not need to further consider this question.
Proposal 3: RAN4 does not need to study techniques to detect tolling stations locations.
4 Conclusions
Observation 1:
· ITS stations have to meet the tighter requirements for coexistence with CEN DSRC
· The requirements are regional (Europe)
· The requirements are dynamic, e.g. a car driving through the road tolling station will have no additional requirements when far from the tolling station, then have tighter requirements when in the protection zone, and then again back to normal mode when it moves away.
· The requirements in protection zone further depend on the coexistence mode being used by the UE (i.e. mix of emission requirements, max tx power, and duty cycle)
Observation 2: Current NS and A-MPR mechanism cannot handle the addition requirements.
Proposal 1: Define a new type of signalling, i.e. Application Signalling (AS) and the associated D-MPR.
Proposal 2: RAN4 to send an LS to RAN2 about the definition of a new type of signalling from upper layer.
Proposal 3: RAN4 does not need to study techniques to detect tolling stations locations.
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