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1 Introduction
In RAN1 #86bis meeting, an agreement was achieved [1]:

Agreements:
· The following two aspects need to be discussed with regard to the usefulness of an detection option

· Usefulness when IEEE802.11p detects LTE

· Usefulness when LTE detects IEEE802.11p
· Study until the next meeting on the usefulness of the following options

· Option 1: Detecting the pattern of LTE CP

· Option 2: Detecting a sequence of LTE transmitted within the last symbol of a subframe

· Option 3: Detecting periodically transmitted LTE signal (e.g., SLSS)

· Option 4: Measuring energy

In this contribution, we share our views on coexistence between DSRC and LTE V2V in a single channel or multiple channels.
2 Coexistence in a single channel
When DSRC and LTE V2V are in a single frequency channel, they cannot work efficiently with only detection options. In order to share the resources between the two RATs fairly, a mechanism of collision detection like Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA) should be introduced into LTE V2V.
 One design option is shown in Figure 1 below:
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Figure 1: Frame structure with competition area

There is a competition area in front of the PSCCH&PSSCH resource pools in which a preamble of DRSC is transmitted. If after the collision detection between LTE V2V and DSRC in the competition area is determined to be successful for LTE V2V UEs, then they can share the following resources to transmit the V2X messages in a limited time.  In order to avoid resource collision between LTE V2V UEs, a mapping between competition unit and data resource sub-channel is seen as needed.

This design option has less impact on the DSRC. If there is no normative work for DSRC and DSRC cannot detect the preamble of LTE V2V, then LTE V2V can be recognized as an unknown system. If there is some normative work for DRSC, then the preamble of LTE V2V can be detected and LTE V2V can be known to the DSRC.
Proposal 1: In a single channel, sensing-based resource selection/competition can be introduced in LTE V2V.
3 Coexistence in multiple channels
When there are multiple channels shared by DSRC and LTE, a mutual detection option may be needed. If LTE V2V can detect the existence of DRSC in the channel, then it can reselect another channel for transmission and vice versa. The static/semi-static solutions, such as Geo-location-based or database-based solution, have no affect on RAN1 decisions and therefore we don’t see the need to discuss them.  Based on that, our focus is on the detection-based vacate/switching solutions as listed in [1].
Based on the detection option, for multiple channels, before transmission, the UE should first sense in the potential selected channel whether or not there exist other systems in that channel. If there is DSRC in that channel, then LTE V2V UEs should avoid using that channel and try to switch to another valid channel. By using this method, the detection signals/sequence for LTE-V2V should be considered.
Option 1: Detecting the pattern of LTE CP. 
For LTE V2V, with normal cyclic prefix, the first 144/160 Ts samples of an OFDM symbol are the same as the last 144/160 Ts. This repetition characteristic can be used to detect LTE V2V by the delay-and-correlate algorithm for DSRC receiver.
Option 2: Detecting a sequence of LTE transmitted within the last symbol of a subframe
Transmitting a new detecting sequence at the last symbol of a subframe is another option. The sequence can be some short repeated sequence in the occupied partial symbol  such that the last symbol is same as the other symbols in the frequency location and bandwidth. Thus, it is a trouble for the DSRC receiver to detect due to the varying frequency location and bandwidth.  
Option 3: Detecting periodically transmitted LTE signal (e.g., SLSS)
The periodically transmitted LTE signals may be used for detecting. In LTE V2V, there are two repeated PSSS symbols and two repeated SSSS symbols in the time domain of every sidelink synchronization period. A DSRC receiver can determine the existence of a LTE-V2V system by detecting PSSS and SSSS. But since the periodicity of PSSS/SSSS is 160ms, it is too sparse in time domain for detecting.
Option 4: Measuring energy
Measuring energy is a simple way for detecting other unknown system existence. While the energy level exceed a (pre)configured threshold, there may be other systems occurring on the same channel. However, it may be inaccurate for high reliability services, such as V2V.
Table 1: The detection options pros and cons 
	Options
	Density in time domain
	Reliability
	Complexity

	Option 1
	High( symbol)
	Medium
	Low

	Option 2
	Low(160ms)
	High
	Low

	Option 3
	Medium (subframe)
	Medium
	High

	Option 4
	Medium
	Low
	Low


After comparing the four detection options as shown in Table 1, we give the follow proposal:
Proposal 2: In multiple channels, option 1(Detecting the pattern of LTE CP) should be considered for detecting LTE V2V.
4 Conclusions

In this contribution, we proposed the following:
Proposal 1: In a single channel, sensing-based resource selection/competition can be introduced in LTE V2V.
Proposal 2: In multiple channels, option 1(Detecting the pattern of LTE CP) should be considered for detecting LTE V2V.
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