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Abstract: This paper describes the scenario where V2X communication occurs betweens UEs from different PLMNs or countries. 
1. Introduction
From the car owner’s point of view, the first question that would arise is how much the V2X application would be effective and beneficial. As one may easily guess, the effectiveness of V2X application will be maximized when all vehicles are involved in V2X communication. 
In this sense, it is important to make it sure that all vehicles (i.e., UEs supporting V2X) within certain range can communicate with others, regardless of
· to which MNO each vehicle is subscribed to,
· in which country a vehicles moves around,
· how many different frequency bands an MNO has allocated for V2X 
However, this requirement should not be translated into excessive UE burden. For example, requiring a UE to be able to transmit and receive via V2V Service in all countries or via all deployed frequency bands is costly and unrealistic.
2. Proposal
In this document, we propose to capture one V2X use case and the related potential requirements in Technical Report on LTE-based V2X as described below. 
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[bookmark: _Toc417451259]5.z	V2X in inter-PLMN/country scenario
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Figure 5.z.2-1: Overview of inter-PLMN/country scenario
Vehicle A is equipped with UE A supporting V2X and subscribed to MNO M. Vehicle A is registered in country X and currently located in country X. MNO M operates in country X and uses Band B1 for V2X. UE A supports only Band B1.  
Vehicle C is equipped with UE C supporting V2X and subscribed to MNO N. Vehicle C is registered in country X and currently located in country X. MNO N operates in country X and uses Band B2 for V2X. UE C supports only Band B2.
Vehicle D is equipped with UE D supporting V2X and subscribed to MNO O. Vehicle D is registered in country Y and currently located in country Y. MNO O operates in country Y and uses Band B3 for V2X. UE D supports only Band B3.
Vehicle E is equipped with UE E supporting V2X and subscribed to MNO P. Vehicle E is registered in country Y and currently located in country Y. MNO P operates in country Y and uses Band B4 for V2X and uses Band Band B1 for non-V2X application. UE E supports only Band B4. MNO P has roaming agreement with MNO M.
Table 5.z.2-1: Summary of pre-conditions for UEs.
	Vehicle (UE)
	Subscription
	Home country
	Supporting Band

	Vehicle A (UE A)
	MNO M
	X
	B1

	Vehicle C (UE C)
	MNO N
	X
	B2

	Vehicle D (UE D)
	MNO O
	Y
	B3

	Vehicle E (UE E)
	MNO P
	Y
	B4



Table 5.z.2-2: Summary of pre-conditions for MNOs.
	MNO
	Country
	Operating Band
	Band used for V2X
	Partnership

	MNO M
	Country X
	B1
	B1
	MNO P

	MNO N
	Country X
	B2
	B2
	

	MNO O
	Country Y
	B3
	B3
	

	MNO P
	Country Y
	B1, B4
	B4
	MNO M



[bookmark: _Toc191012278][bookmark: _Toc191012555][bookmark: _Toc198091026][bookmark: _Toc198119577][bookmark: _Toc198193335][bookmark: _Toc198232281][bookmark: _Toc364935619][bookmark: _Toc417451262]5.z.3		Service Flows
[bookmark: _Toc191012279][bookmark: _Toc191012556][bookmark: _Toc198091027][bookmark: _Toc198119578][bookmark: _Toc198193336][bookmark: _Toc198232282][bookmark: _Toc364935620]Application layer of Vehicle A generates V2X application messages. UE A transmits the V2X application message over Band B1 which is used for V2X by MNO M.
The message transmitted by UE A is delivered to nearby UEs which includes UE C which is subscribed to MNO N. 
Vehicles A moves into country Y which has MNO O and MNO P.
UE A register itself to MNO P which has roaming agreement with MNO M. 
Application layer of Vehicle A generates V2X application messages. UE A transmits the V2X application message over Band B1.
The message transmitted by UE A is delivered to nearby UEs which includes UE D which is subscribed to MNO O and UE E which is operating on other frequency band. 
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The following potential requirements are derived from this use case:
[PR.5.z.5-001]	The system shall be able to support that V2X application message from one UE supporting V2X Service is delivered to other nearby UEs supporting V2X Service belonging to different PLMNs which uses different frequency bands for V2X Service. 
[PR.5.z.5-002]	When available frequency bands for V2X Service in different countries are not supported by a UE supporting V2X, the system shall be able to support that V2X application message from the UE is delivered to other nearby UEs supporting V2X Service belonging to different countries.
* * * * End of Addition * * * *
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