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[bookmark: _Ref129681832]At RAN1 #85 meeting, the possible coexistence approaches between LTE-V and 802.11p were identified and need further study [1]: 
Agreements:
· RAN1 believes that other radio access technologies and LTE-based ITS transmissions on sidelink can co-exist; some standardization and/or regulatory actions need to be taken in other bodies in order to enable this.
· The possible solutions identified by RAN1 for high level coexistence approaches (long-term basis) between PC5 transport for V2V services and DSRC/IEEE 802.11p services in the same channel are as follows: 
· Geo-location and database. 
· Time sharing between systems based on GNSS timing; this would require some modifications to DSRC.
· Sensing-based vacate/switching approaches with or without transmission of a predetermined signal(s) (e.g. LTE-ITS preamble, SLSS)
· Sensing with a predetermined signal(s) would require some modifications to DSRC.
In this contribution, we focus on the coexistence approach of sensing-based vacate/switching, which applies to both LTE-V and DSRC systems. In particular, the signal that can be used for DSRC to detect LTE-V system is discussed. The preamble sequence of a DSRC signal can be used by LTE-V to detect a DSRC system. 
Detection signal design for PC5 V2V
The design principles for detection signal design for PC5 V2V are as follows:
· Sidelink transmitter is used for signal generation
· The specification impact is minimized
· The detection performance is high enough to provide good reliability
Based on these principles, existing LTE-V signals, such as SLSS, DMRS and cyclic prefix can be considered for LTE-V detection.
SLSS
There are two repeated PSSS symbols and two repeated SSSS symbols in the time domain in each sidelink synchronization subframe. A receiver can determine the existence of a LTE-V system by detecting PSSS (or SSSS) using autocorrelation operations. Since the periodicity of PSSS/SSSS is 160ms, during that time, LTE-V and DSRC will interfere with each other and accordingly the performance per ITS system will be degraded. Therefore, SLSS is not recommended as signals to be used for LTE-V detection.
Observation 1: SLSS can be a candidate signal to be used for LTE-V detection, but SLSS is transmitted relatively infrequently. 
DMRS
There are four DMRS symbols in every PSCCH subframe, which are identical except for the cyclic shift. The cross-correlation with a local DMRS symbol in the time domain shows significant peak. However, the DSRC receiver would need to know the starting frequency of the PSCCH RB to generate the local DMRS symbol. LTE-V may mandate PSCCH transmission on limited subchannels to reduce the receiver complexity. Using limited number of subchannels may cause performance loss of LTE-V.
Observation 2: DMRS of PSCCH is not suitable for LTE-V detection by a DSRC receiver.
Cyclic Prefix
With cyclic prefix, the first 144 Ts samples of an OFDM symbol are the same as the last 144 Ts. The repetition characteristic can be used for DSRC receiver to detect LTE-V signal by simple delayed correlation.  
We simulated detection process in UMi channel with the vehicle speed of 500km/h. The result is  shown in Figure 1. We observe that detection probability is 98% at 0dB SNR. 
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[bookmark: _Ref462121419]Figure 1: Detection Probability (500km/h)

Observation 3: The performance of detection based on cyclic prefix can achieve a detection probability of 98% at 0dB SNR for 500km/h vehicle speed.
Based on the observations above, we make the following proposal.
Proposal: Use the cyclic prefix for DSRC to detect LTE-V signal.
Sensing-based vacate/switching coexistence mechanism
If sensing-based vacate/switching approach is taken as the coexistence approach between LTE-V and DSRC, some standardization and regulation work is needed. For example, the regulation can pre-define the priority of DSRC and LTE-V on different carriers so that when one system detects another system, the receiver can either switch to another carrier or remain on the carrier according to the regulation. This mechanism cannot be finished within 3GPP only. DSRC group and regulators also need to do some standardization work to enable DSRC terminals to detect LTE-V system. 
In addition to the signal design for DSRC to detect LTE-V system, other aspects need to be considered, such as vacating based on channel load and how to return to the original carrier after no DSRC is detected for a sufficiently large time. 
Conclusions
In this contribution, we discussed the signal and methods which can be used for DSRC receiver to detect LTE-V signals. We made the following observations and proposals.
Observation 1: SLSS can be a candidate signal to be used for LTE-V detection, but SLSS is transmitted relatively infrequently. 
Observation 2: DMRS of PSCCH is not suitable for LTE-V detection by a DSRC receiver.
Observation 3: The performance of detection based on cyclic prefix can achieve a detection probability of 98% at 0dB SNR for 500km/h vehicle speed.

Proposal: Use the cyclic prefix for DSRC to detect LTE-V signal.
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