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1   Introduction
The interface selection was discussed during RAN3 #91bis meeting. In the WF [1], one open issue is to continue the discussion about whether V2V interface switching should related to bearer connection. 
· To support switching or selection between PC5 and Uu based V2V (other WG inputs may be needed), further clarifications are required on:

……
· Whether V2V switching is related to Bearer connection
In this contribution, we will give the analysis about the concept of switching/selection between PC5 and Uu based V2V, and then analyses the bearer-level switching.

2   Discussion
In order to support the objective in [2], to specify a mechanism to enable E-UTRAN to select between PC5 and Uu for transport of V2V messages within network coverage, we need to consider the uses cases and solution for the E-UTRAN to switch/select between PC5 and Uu for V2V services.
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Figure 1 interface selection under the serving cell

2.1   Interface switching/selection criteria
As the email discussion triggered in RAN2 [3], majority of companies think that V2V traffic types and network load are the two main criteria for E-UTRAN to consider the path switching/selection.

· Criterion 1: service types

In RAN2, different V2V traffic types are prefer to be configured by E-UTRAN on different paths based on the QoS requirement [3]. For instance, some CAMs which require relatively low reliability could be delivered over PC5, and at the same time some DENMs which require high reliability could be transmitted on Uu. 
·  Criterion 2: network load on Uu and PC5

The path switching/selection should also consider the load status on Uu and PC5. It is better to allow the network to offload some type of services to another interface if the load of current interface is high.
Observation 1: From the two main use cases identified by RAN2, the interface switching should base on the QoS requirement and current network load status for a specific V2V traffic type. 

2.2   The reason for bearer level switch
It should be noted that, if a V2V traffic type is configured to be delivered over Uu interface, network should establish the associated V2V-related E-RAB. However it is straightforward to assume that some other services such as online navigation, map download or voice may also transmitted on Uu interface simultaneously in other E-RABs. 

Since Uu and PC5 interface switching is only applied to the V2V services due to the WI scope limitation [2], the eNB has to be able to distinguish the V2V-releated E-RAB(s) from the other E-RAB(s), and then it could make the subsequence decision about whether to switch the bearers from Uu to PC5. 
Observation 2: the cellular-only services like on-line navigation may coexist with V2V services for a vehicle UE, thus eNB needs to distinguish the V2V-related E-RAB(s) from the other E-RAB(s) as the interface switching is only applied to the V2V services.
Further, the V2V services may be delivered on multiple EPS bearers configured with different QCIs as the services may have different QoS requirements. When the wireless environment is changed such as the Uu load is high, it should be possible for the eNB to only switch the V2V-related E-RABs which do not require high reliability to PC5 to reduce the network load, while keep other V2Vrelated E-RABs which require high reliability in Uu. Therefore, it is better for eNB to provide the bearer-level switching control in order to satisfy the QoS requirements of each service when the wireless environment of the interface is changed.
Observation 3: for the V2V services delivered on multiple EPS bearers with different QoS requirements, it is better for the eNB to provide the bearer-level switching control in order to satisfy each service’s transport requirement.

2.3   How to identify the V2V-related E-RAB(s)
As in current S1AP E-RAB/Context management procedures (e.g. E-RAB setup, E-RAB modify, Initial Context setup, etc), the eNB is not able to distinguish the E-RAB(s) providing V2V services and other E-RAB(s). In order to support interface switching from Uu to PC5 for V2V bearers, RAN3 needs to discuss how to identify E-RAB(s) providing V2V services.
One straightforward solution is to indicate from MME for each E-RAB providing V2V services over S1 interface, and the eNB will also need to indicate this to neighbour eNBs during Handover. Then the eNB can distinguish the E-RAB(s) providing V2V services from the other E-RAB(s) and make the decision on Uu and PC5 interface switching. 

As the existing LTE EPS bearer QoS parameters cannot satisfy the V2X QoS requirements, two new QCI values were defined during the SA2 #114 meeting as shown in table 1[5]. 
Table 1: New QCIs agreed by SA2 [5]
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss Rate
	Example Services

	75
	GBR
	1.8
	50 ms
	10-2
	V2X messages 

	79
	Non-GBR
	5.8
	50 ms
	10-2
	V2X messages 


If these new QCIs could be used for identify the V2V-related E-RABs, there will be no RAN3 impact, as the QoS parameters will be provide from MME to the eNB and from source eNB to the target. However, some V2I services may have same transmission requirements with V2V services, same QCI will be used. These services shall not be transmitted on PC5. 
Furthermore, as V2X services are just recorded as the “example services” in table 1, these new QCIs may also be used for other services not only V2X services, these new defined QCIs cannot be used to distinguish E-RAB(s) providing V2V services from others. To identify the V2V bearer by the eNB, it is needed to introduce an indicator from MME to the eNB, and from source eNB to the target.
Observation 4: the new defined QCIs cannot be used to distinguish E-RAB(s) providing V2V services from others, it is needed to introduce an indicator from MME to the eNB, and from source eNB to the target.

2.4   How to switch V2V bearers between PC5 and Uu

2.4.1   Switch from PC5 to Uu

As eNB is not aware of the ongoing services which the UE has over PC5 interface, and PC5 interface management is discussed by RAN2, it is better to leave this part to RAN2 to discuss, and further discuss in RAN3 based on RAN2 progress of RAN3 impact, if any.
Proposal 1: How to support interface switching from PC5 to Uu is pending to RAN2 discussion.
2.4.2   Switch from Uu to PC5

As discussed in section 2.3, the eNB is able to know are there any V2V services ongoing in Uu interface after introducing the indicator. In case the Uu load is high, or the link quality cannot satisfy the QoS requirement, the eNB is able to trigger the release of that bearer(s), and then provide more PC5 resource to the UE if needed.

Proposal 2: to support the eNB to switch V2V bearers from Uu to PC5, it is needed to introduce an indicator from MME to the eNB, and from source eNB to the target.
3   Observations and proposals
In this contribution, we analyzed the PC5 and Uu interface switching/selection criteria, the reason for bearer level switch, how to identify the V2V-related E-RAB(s), and V2V-related E-RAB(s), based on the analyses, the following observations and proposals are provided:
Observation 1: From the two main use cases identified by RAN2, the interface switching should base on the QoS requirement and current network load status for a specific V2V traffic type. 

Observation 2: the cellular-only services like on-line navigation may coexist with V2V services for a vehicle UE, thus eNB should be able to distinguish the V2V-related E-RAB(s) from the other E-RAB(s) as the interface switching is only applied to the V2V services.

Observation 3: for the V2V services delivered on multiple EPS bearers with different QoS requirements, it is better for the eNB to provide the bearer-level switching control in order to satisfy each service’s transport requirement.

Observation 4: the new defined QCIs cannot be used to distinguish E-RAB(s) providing V2V services from others, it is needed to introduce an indicator from MME to the eNB, and from source eNB to the target.

Proposal 1: How to support interface switching from PC5 to Uu is pending to RAN2 discussion.

Proposal 2: to support the eNB to switch V2V bearers from Uu to PC5, it is needed to introduce an indicator from MME to the eNB, and from source eNB to the target.
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