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Abstract: This document includes text proposal for the consideration for V2X compatibility.
1. Introduction
Unlike smartphone, life cycle of vehicles is much longer than other products. According to [1], the average age of vehicles on the road is 11.4 years. Modification of V2X module is not desirable because the communication module will be deeply integrated with other vehicle components such as dashboard units or core control units. Thus, V2X module needs to function at least for the entire life of a vehicle. This contributions address this aspect. 

2. Discussion
When a device or system is used for a long period of time, following may occur:

· Introduction of new communication system

· Change of frequency bands

New communication System

Currently, standardization of LTE V2X is ongoing and vehicles supporting LTE V2X may appear on the road around 2017 at the earliest. At the same time, standardization of 5G also has started and the first device supporting 5G may appear in the market around 2020. It is common that communication systems of different generations coexist. Accordingly, vehicles equipped with LTE-based V2X system and vehicles equipped with 5G-based V2X system will be on the road at the same time.

For V2X service to be effective, a vehicle should be able to communicate with all nearby vehicles, regardless of used radio technology. Otherwise, the driver will drive a vehicle in a conservative way because he cannot be sure whether he has gathered all necessary information of his environments. As a result, if vehicle of LTE-based V2X cannot be informed of location, speed and heading of nearby 5G-based V2X vehicle, the attractiveness of V2X service to the driver will be low.
However, this does not mean that LTE-based V2X service needs to supports GSM or WCDMA based vehicles, because these technology does neither support direct communication between vehicles nor provide enough capacity for vehicles. Because LTE is the first 3GPP RAT supporting V2X, the compatibility should be considered only for the future generation of 3GPP RAT. 

Observation 1: 

When developing LTE-based V2X system, support of communication between vehicle of LTE-based V2X and vehicle of future generation of 3GPP system (e.g. 5G) needs to be supported.
Change of frequencies
Different operators possess different spectrum. And as penetration rate of LTE goes up and mobile traffic increases, new frequency bands continue to be defined and added into specification. This results in different spectrum capabilities among different UEs. To understand the influence of frequency band on V2X, following example can be considered:
· At Year 0, operator X possesses frequency band A and B. The operator X starts to provide V2X service over frequency band A. UEs manufactured for operator X at Year 0 supports only band A and B.
· At Year 5, operators X is licensed with another frequency band C. Because frequency band A is not enough to support all vehicles, the operator uses frequency band C also for V2X. UEs manufactured this year for operator X supports band A, B and C.
· At Year 10, operators X fails to secure licenses for frequency band A.

With above example, following can be considered;

· Vehicle manufactured in Year 0 cannot use frequency band C. But for V2X to be effective, vehicles manufactured in Year 0 needs to communicate with another vehicles manufactured in Year 5, even though the vehicles does not support frequency band C.
· Vehicle manufactured in Year 0 should still be able to communicate with other vehicle even after Year 10. Otherwise, support for road safety V2X cannot be guaranteed after Year 10 and drivers should behave more carefully. 
Observation 2: 

Even if a frequency band for V2X is changed, LTE-based V2X service should be reliably supported.
3. Proposal
It is proposed to include attached text proposal into TR.
4. Reference
[1] Average age of U.S.car, light truck on road hits record 11.4 years, Polk says, Automotive News

>>>>>>>>>> START OF TEXT PROPOSAL <<<<<<<<<<
6.X
Consideration on Forward Compatibility
Effectiveness of V2X service is maximized when each vehicle can communicate with all nearby vehicles. The existence of a single vehicle which is not communicable will make V2X service less useful to nearby V2X-capable vehicles. Thus, the scenario where two vehicles supporting V2X service cannot communicate with each other should be avoided. Consideration should be given to ensure that LTE-based V2X service is supported even at the long-term changes in operating spectrum. In addition, consideration should be given to ensure that UEs using LTE-based V2X service can communicate with UEs using later generations of 3GPP RAT.
>>>>>>>>>> END OF TEXT PROPOSAL <<<<<<<<<<
