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1. Introduction
In last RAN Plenary meeting #68, the Study Item “FS_LTE_V2X” has been approved for Rel-13 [1].The SID will include the following evaluation steps:
1. To define the evaluation methodology for LTE-based V2X services.
2. Deployment scenarios, considering the above operating scenarios

3. Modelling of vehicle density and mobility 

4. Traffic models and performance metric

In the last SA1 meetings #70 and #71, specific use cases and high-level requirements have been considered [2]. This document considers deployment scenarios and operation modes.
2. Discussions
V2X communication is normally been used in the car industry for safety (including notification), and non-safety applications, where non-safety application is mainly for infotainment. This study item should consider first the active safety applications and then the non-safety applications. 
The active safety system requires considering the following services:

1. V2V – Vehicle-to-Vehicle communication. This communication can be directly (P2P/D2D) or via the  eNB(e.g. Unicast and MBMS).

2. V2I – Vehicle-to-Infrastructure. Communication to road-side unit (RSU).

3.  V2P – Vehicle-to-Pedestrian. The term pedestrian describes all the “low speed” vulnerable road users, e.g. pedestrians, bickers, motorcyclists, rollerblades, etc.

4. V2N – Vehicle-to-Network. Communication of vehicle to or from the network. This term should be more clarified especially the difference/coexistence between V2N and V2I.

3. Deployment Scenarios and Operation 
This study should include both dedicated bands and shared bands with other LTE services. The latter is more challenging, which may be effective for dense urban deployments. The V2X services should support services for road users that are in in-coverage and out-of-coverage (S1-152466 that was approved last week). For the in-coverage scenario, the V2X service should support V2V, V2P and V2I services based on D2D (PC5), and Uu (MBMS and Unicast). For out-of-coverage, the V2X services will be via D2D. 

Proposal 1: LTE-based V2X supports V2V, V2I, V2P and V2N services for in coverage, out–of-coverage, and for dedicated bands and shared bands with other LTE services.   

The following table summarizes the cases V2X services are needed to support:
	
	In-Coverage
	Out-of-Coverage

	
	D2D (PC5)
	MBMS
	Unicast
	D2D (PC5)

	V2V
	+
	+
	+
	+

	V2I
	+
	+
	+
	-

	V2P
	+
	+
	+
	+

	V2N
	-
	+
	+
	-


Table 1: Deployment Scenarios for V2X
The bandwidth allocated to V2X services can be any standard LTE bandwidth, i.e., 1.4, 3, 5, 10, 15, 20 MHz for dedicated and shared bands, but we propose to focus on 10 MHz and 20 MHz. The band for V2X services can be any band up to 6 GHz for dedicated and shared V2X services.  Clearly, 6GHz band serves as the worst-case scenario for high mobility due to Doppler spread, hence we propose to focus on 6 GHz and 2 GHz frequencies for both dedicated and shared services.

Proposal 2: Focusing on 6 GHz and 2 GHz bands with channel bandwidth of 10 and 20 MHz. 

4. Conclusion
In this documents V2X deployment scenarios were disused. Summary of the proposals:
Proposal 1: LTE-based V2X supports V2V, V2I, V2P and V2N services for in coverage, out–of-coverage and for dedicated bands and shared bands with other LTE services.   

Proposal 2: Focusing on 6 GHz and 2 GHz bands with channel bandwidth of 10 and 20 MHz. 
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