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1.
Introduction
Feasibility Study on LTE-based V2X Services SI [1] was agreed in RAN#68. The simplified objectives impact RAN3 are given as follows:
1) For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services (to be completed by RAN#72 – June 2016), at least including:
a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE,. [RAN1, RAN2, RAN3]

b) Identify and evaluate enhancements required to support each of eNB type and UE type RSU [RAN1, RAN2, RAN3]. According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.
c) Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
In this contribution we present initial consideration regarding the supporting of V2X serving from RAN3 view.
2.
Discussion
In the current agreed scenario 1, scenario 2 and scenario 3 for V2V service were adopted in TR [3]: 
	· Scenario 1: V2V operation only based on PC5
· Scenario 2: V2V operation only based on Uu
· Scenario 3: V2V operation based on both PC5 and Uu


In TR [2], some aspects for spectrum usage options for LTE-based V2X were listed. Some aspects affecting spectrum usage options for LTE-based V2X are listed as below:
	· 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


In one region, several operators provide V2X service or only one operator provides V2X service.  If multiple operators provide V2X service, the carrier can be same or different. RAN3 discussed if the eNB coordination on carrier is needed. In this document, the detail scenarios are discussed regarding the multiple operator support and whether the eNB coordination is necessary. 
Scenario 1: Two operators are deployed in one region, both operators support V2X service. 
· For PC5 based V2V service, a UE in the operator-A’ coverage transmits a V2V message to multiple UEs at a local area in sidelink. Reception UEs can be configured with reception carriers. If operator A and operator B use different carrier, the UE reception carrier could be multiple. The reception carrier is configured by the eNB. The eNB can know it by OAM configuration or by X2 interface. 
· For Uu based V2V, a UE in the operator-A’ coverage transmits a V2V message to E-UTRAN in uplink on the carrier allocated to the operator which it belongs to. The E-UTRAN transmits it to multiple UEs at local area. If all the UEs in the local area should receive the V2V message, and a UEs who served by operator-B can not receive the V2V message from E-UTRAN of operator-A. The coordination between two operators need further study. 
· For V2I/V2N service, a UE in the operator-A’ coverage transmits a V2X message to E-UTRAN in uplink on the carrier allocated to the operator which it belongs to. The E-UTRAN transmits the V2X message to the V2X server. The V2X server generates the DL message and distributes it to different operators. The UE receives the V2X message in DL through its serving eNBs. There is no need for the eNB coordination.

Scenario 2: Two operators are deployed in one region, only one operator supports V2X service. The eNB is shared by two operators. 

· For PC5 based V2V service, a UE in the operator-A’ coverage transmits a V2V message to multiple UEs at a local area in sidelink. Reception UEs can be configured with reception carriers. If operator A and operator B use different carrier, the UE reception carrier should be multiple. The reception carrier is configured by the eNB. The eNB can know it by OAM configuration or by X2 interface. 

·  For Uu based V2V, a UE in the operator-A’ coverage transmits a V2V message to E-UTRAN in uplink on the carrier allocated to the operator which it belongs to. The E-UTRAN transmits it to multiple UEs at local area by the shared eNB. There is no eNB coordination needed.
· For V2I/V2N service, there is no need for the eNB coordination. 

Scenario 3: Two operators are deployed in one region. Only one operator supports V2X service. The eNB isn’t shared by two operators. 
· For PC5 based V2V service, a UE in the operator-A’ coverage transmits a V2V message to multiple UEs at a local area in sidelink. Reception UEs can be configured with reception carriers. If operator A and operator B use different carrier, the UE reception carrier should be multiple. The reception carrier is configured by the eNB. The eNB can know it by OAM configuration or by X2 interface.
· For Uu based V2V, a UE in the operator-A’ coverage transmits a V2V message to E-UTRAN in uplink on the carrier allocated to the operator which it belongs to. The E-UTRAN transmits it to multiple UEs at local area. If all the UEs in the local area should receive the V2V message, and a UEs who served by operator-B can not receive the V2V message from E-UTRAN of operator-A. The coordination between two operators need further study. 

· For V2I/V2N service, a UE in the operator-A’ coverage transmits a V2X message to E-UTRAN in uplink on the carrier allocated to the operator which it belongs to. The E-UTRAN transmits the V2X message to the V2X server. The V2X server generates the DL message and distributes it to the supported operators. Only the UE served by this operator can receive the V2X message. If all the UEs in the local area should receive the V2V message, and some UEs are served by operator-B, the coordination between two operators need further study. 

Proposal-1: It is proposed to adopt above three scenarios for multiple operator support.

Proposal-2: It is proposed to discuss the coordination between operators/eNBs based on the above scenarios.
3. Conclusions
This paper discussed the multiple operators’ support of V2X study in RAN3 and proposed:  
Proposal-1: It is proposed to adopt above three scenarios for multiple operator support.

Proposal-2: It is proposed to discuss the coordination between operators/eNBs based on the above scenarios.
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