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1 Introduction
In RAN1 #85 meeting, an agreement was achieved [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.

· RAN1 has not conducted any system-level evaluations for these solutions, although some link-level results have been provided for some solutions.
· RAN1 respectfully asks RAN to provide RAN1 findings to other relevant bodies. 

In RAN #73, one object of V2X WI is as follows [2]:

4) To specify solution(s) facilitating long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels [RAN1]
a) This objective starts from RAN#73 and target is to complete this by RAN#74. Solution(s) to be specified should avoid negative impact on the performance of LTE PC5.

 In this contribution, some schemes for coexistence between DSRC and LTE-based V2V on the same channel are further discussed.
2 Static/semi-static coexistence
One way of coexistence between the two systems is statically/semi-statically sharing the same frequency channel. Under this way, there is no requirement of mutual detection between LTE- based V2V and dedicated short-range communications (DSRC) and it is less effort on standardization work. The frequency channel can be divided in frequency domain or time domain for different systems as shown in Figure 1.
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Figure 1: Channel division

The following schemes for the coexistence between PC5 V2V and DSRC can be considered: 

(1) Geo-location-based solution: 
Based on the GEO information, the sub-channels/time slot group can be mapped to a road, a region, or a country.  Each UE uses the sub-channels/time slot group according to the mapping relationship.
(2) Database-based solution: 
Based on database solution, the two systems may semi-statically share the same frequency channel. Under the support of the database information, semi-statically sharing the same channel in time domain or frequency domain can be achieved under the guidance of a policy in the database.
Observation 1: Static/semi-static coexistence is simple and less effort on standardization work but also less flexible.
3 Dynamical coexistence
For more flexibility and effectiveness, schemes of dynamical coexistence are desirable, such as sensing-based solution: 
(1) Sensing-based vacate/switching between frequency sub-channels.
By the manager entity configuration or pre-configuration, the frequency channel can be divided into N sub-channels, as shown in Figure 2. Before transmission, the UE should first sense in the potential selected sub-channel whether there exist other systems in that sub-channel. If there is DSRC in that sub-channel, LTE-V UEs should avoid using that sub-channel, and try to switch to another valid sub-channel. By this way, mutual detection between LTE-V2V and DSRC should be considered.
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Figure 2: Channel division

(2) Sensing-based resource selection/competition.

For more flexibility, sensing-based resource selection/competition solution similar to LAA is needed. To less influence the DSRC, a mechanism of collision detection like carrier sense multiple access/collision detection (CSMA/CD) should be introduced into LTE V2V. One scheme is shown as Figure 3 below:
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Figure 3: Frame structure with competition area

There is a competition area in front of the PSCCH&PSSCH resource pools. After collision detection between LTE V2V and DSRC in the competition area, if successful for LTE V2V UEs, they can share the following resources to transmit the V2X messages in a limit time.  In order to avoid resource collision between LTE V2V UEs, a mapping between competition unit and data resource sub-channel is needed.
Proposal 1: For more flexibility, sensing-based resource selection/competition can be introduced in LTE V2V.
4 Conclusions

In this contribution, we observed and proposed the following:
Observation 1: Static/semi-static coexistence is simple and less effort on standardization work but also less flexible.
Proposal 1: For more flexibility, sensing-based resource selection/competition can be introduced in LTE V2V.
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