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1   Introduction
In RAN #70, WI for V2V services based on LTE sidelink was approved [1]. One objective is to specify a mechanism to enable E-UTRAN to select between PC5 and Uu for transport of V2V messages within network coverage. 
5) To specify a mechanism to enable E-UTRAN to select between PC5 and Uu for transport of V2V messages within network coverage, if necessary, in coordination with other working groups [RAN2]

Note that this mechanism should be applicable to potential enhancement to Uu for V2V services, e.g., the outcome of the Uu-based V2V part in TR 36.885. Note that Uu performance enhancentment for V2V is not the scope of this WI.
In this contribution, we analyze the potential RAN3 impact of the selection between the two interfaces. 
2   Discussion
2.1   Scenario analysis

The current description of V2V services in SA1 TR 22.885 [2] is:
V2V is predominantly broadcast-based; V2V includes the exchange of V2V-related application information between distinct UEs directly and/or, due to the limited direct communication range of V2V, the exchange of V2V-related application information between distinct UEs via infrastructure supporting V2X Service, e.g., RSU, application server, etc.
Based on the description, some high-value and/or long-distance V2V messages, which is named as Type A V2V services in this contribution, are needed to be delivered only via Uu. This is in particular relevant for certain type of event-triggered messages (e.g. DENM) that could convey information regarding traffic safety and/or efficiency, such as roadwork and hazardous road locations (e.g. surface holes, obstacles, black ices), as they are not only valuable for the vehicles in proximity, but also important to vehicles approaching from longer distances.  
For some normal-value and/or short-distance V2V messages such as CAMs, which is named as Type B V2V services in this contribution, they could be delivered either via PC5 or Uu. To support the objective of the WID, the E-UTRAN should be able to select/switch the transport path of these Type B V2V services. The interface switching operation may be caused by wireless environment change, network load, interference level, QoS etc. 
Conclusion 1: the high-value and/or long-distance (Type A) V2V messages should only be delivered via Uu and the normal-value and/or short-distance (Type B) V2V messages could be delivered either via PC5 or Uu.

2.2   Interface Selection/Switching between Uu and PC5


[image: image1.emf]Core network

Uu

PC5


Figure 1 interface selection under the serving cell
From our understanding, it is better for the eNB to control the interface selection/switching rather than core network or vehicle UE, because the PC5 transport is most related to air interface, and the eNB is the only node which has the full view on the resource usage of Uu interface. For example, there are many factors could be considered by the eNB when making decision on the usage of PC5 or Uu by a vehicle UE when it moves within a cell or between cells, such as the causes mentioned in section 2.1, the eNB will take all the factors into account and how to make the decision is left to eNB implementation.

Conclusion 2:  it is better for the eNB to make the decision on the interface selection of type B V2V service, how to make the decision is left to eNB implementation.

In the following parts, we further analyze the potential three options to support the interface selection/Switching between Uu and PC5 for the type B V2V services. 
Option 1: Cell-level interface Selection/Switching between Uu and PC5
In this option, eNB could provide the selected interface for Type B V2V transmission via SIB, and then the vehicle UEs will use the selected interface to transmit the corresponding services. Take Uu load change scenario as one example:
Case A: When the Uu interface load is low, the eNB could indicate via SIB that the UEs are allowed to transmit Type B V2V services via Uu interface. 
Case B: When the Uu interface load is high, the eNB could indicate via SIB that the UEs should only transmit Type B V2V services via PC5.

Case C: When the Uu interface load is in middle stage, the eNB could indicate via SIB to the vehicle UEs that the type B V2V services could either be transmitted via Uu or PC5.
Note that if the eNB changes the SIB from using PC5 to Uu or from Uu to PC5, all the vehicle UEs in the cell will move the service from one interface to another, this may lead to dynamic change of the interfaces status. These change should only be used in case the Uu interface is congested (change from Uu to PC5), or it is in very light load status (change from PC5 to Uu).

In the last Case C, the eNB indicates to the vehicle UEs that the type B V2V services could either be transmitted via Uu or PC5, and then the vehicle UEs can make further decision by its own. 

There is no RAN3 impact in this option, but the eNB is not able to gradually adjust the transmission between the two interfaces. In order to improve the resource usage efficiency, UE-level or bearer-level adjust needs to be considered.
Option 2：UE-level interface Selection/Switching between Uu and PC5
As the PC5 transport is inefficient for the vehicle UEs suffer from NLOS or huge interference, a straightforward solution is supporting UE-level interface selection/switching. For example, eNB indicates the selected interface via dedicated RRC signalling to a UE, and then all Type B V2V services of the UE should be transmitted via the selected interface.
To support UE level interface selection/switching, the eNB should identify the UEs which have V2V services transmission, as selection/switching between PC5 and Uu is only available for V2V services in V2V WI scope. We think two options could be considered for the identification:
· Option 2-1: UE sends Type B V2V services indication to the serving eNB via dedicated RRC signalling upon it detects some V2V services are delivered on Uu.
· Option 2-2: MME provides Type B V2V services indication of the UE to the eNB when at least one V2V E-RAB has been setup for the UE. 

Option 3: Bearer-level interface Switching from Uu to PC5
The V2V services have different QoS requirements [3], hence the Type B V2V services may be delivered on one or multiple EPS bears configured with different QCIs. If the current PC5 interface status cannot satisfy the QoS requirements for some bearers which are transmitting via Uu, due to factors like high load on sidelink or NLOS, it is better for the eNB to only switch the other bearers to PC5 interface. This option allows the eNB to ask the UE/MME to move some bearers of the UE from Uu to PC5.
To support Bearer-level interface Switching from Uu to PC5, the eNB needs to be able to distinguish the E-RAB(s) providing Type B V2V services from other E-RABs. Considering on how to identify the V2V E-RABs, there are also two possible options:
· Option 3-1: UE sends Type B V2V services indication to the serving eNB via RRC signalling for each DRB providing Type B V2V services.
· Option 3-2: MME provides Type B V2V indication for each E-RAB providing Type B V2V services to the eNB.

Proposal: Considering of the different standard impact, adjust flexibility, resource usage efficiency of these options, it is proposed to RAN3 to further discuss these options, and make section on the solution(s) to be specified. 
3   Conclusions and Proposal
In this contribution, we analyzed the V2V scenarios to indentify the appropriate transport interfaces for different kinds of V2V services, get the following conclusion and proposal:

Conclusion 1: the high-value and/or long-distance (Type A) V2V messages should only be delivered via Uu and the normal-value and/or short-distance (Type B) V2V messages could be delivered either via PC5 or Uu.

Conclusion 2:  it is better for the eNB to make the decision on the interface selection of type B V2V service, how to make the decision is left to eNB implementation.

Proposal: Considering of the different standard impact, adjust flexibility, resource usage efficiency of these options, it is proposed to RAN3 to further discuss these options, and make section on the solution(s) to be specified. 
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