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Abstract: This document is intended to provide a high-level summary of down-selected spectrum usage schenarios for information and to provide some imporant points for inclusion in the Considerations section of the TR 22.885. This document is the merger of the following Tdocs: S1-152178,2170,2376,2124.
>>>>>>>>>> START OF 1st CHANGE <<<<<<<<<<
Annex. X:
Spectrum usage options for LTE-based V2X
In the following, aspects affecting spectrum usage options for LTE-based V2X are listed. 
· Aspect 1: Shared Spectrum (with V2X service and others)

· 1A: A spectrum used for V2X several operators will use concurrently 

· 1B: A spectrum used for V2X service used by a MNO exclusively
· Aspect 2: Designated Spectrum (for V2X)

· 2A: A spectrum on which V2X service can be provided is designated for use only by V2X

· 2B: A spectrum on which V2X service can be provided is not designated to V2X only and is open for use by other radio technology.

· Aspect 3:  Multi-operator / Single operator

· 3A: In one region, several operators provide V2X service. 

· 3B: In one region, no more than one operator provides V2X service. 

· Aspect 4: Overlapping / Non Overlapping MNO areas (in case of multi operators environments)

· 4A: In some part of one region, service area of one operator overlaps with service area of other operators providing V2X service 

· 4B: In one region, service area of different operators does not overlap.

· Aspect 5: 

· 5A: Operator designating part of its own spectrum for V2X service.

· 5B: Operators do not use own spectrum for V2X service

>>>>>>>>>> END OF 1st CHANGE <<<<<<<<<<

>>>>>>>>>> START OF 2nd CHANGE <<<<<<<<<<
6.2
Consideration on spectrum

In order to not preclude any scenario, considerations can be given if V2V service shall use spectrum dedicated to V2V or if it can co-exist in spectrum shared with 3GPP-defined non-V2V applications. 

The use of dedicated spectrum for V2X communication is beneficial to avoid conflict with other 3GPP services and non 3GPP services.  V2X safety services require a specific set of low-latency and high reliability messages to be received in sufficient time, and thus a high contention ratio for access to the radio resources would deliver an unreliable QoS. The services offered by V2X include safety-of-life applications which, given the scope of automotive fatalities, can be mitigated with judicious deployment of V2X.

There is a further consideration that the spectrum used for V2X services should be available for V2X safety use by subscribers of any MNO including roaming subscribers inside a country or at international borders. V2X safety services rely on communication between the involved vehicles to prevent incidents, and the accessibility of V2X e.g. in roaming case of vehicle is paramount.
It is thus of further benefit to carefully select V2X spectrum to enable V2X services at international borders and for roaming subscribers.  Same applies to multiple MNOs providing V2X Services in the same area; in this case using different frequency bands per operator will cause additional operational complexity for V2V.

Thus, it is highly desirable that one of operating models for V2V safety applications is in unified and dedicated spectrum at least regionally harmonised.
If V2X safety services co-exist in spectrum shared with other 3GPP-defined services, 3GPP network should consider prioritization between V2X safety services and other services in radio resource allocation.
>>>>>>>>>> END OF CHANGES <<<<<<<<<<
